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SINGING QUAIL 
(Dactylortyx thoracicus pettingilli) 


Male (above), female, and two newly hatched chicks on heavily wooded 
slope above the Rio Sabinas, near Gémez Farias, Tamaulipas, México. 
From a water-color painting made in the field on April 16, 1941, by 
George Miksch Sutton. 
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THE SYSTEMATICS AND BIOLOGY OF THE SINGING QUAIL, 
DACTYLORTYX THORACICLS 


BY DWAIN W. WARNER AND BYRON EF. HARRELL 


| NHABITING a number of the complex forest communities of Mexico and 
northern Central America is a small, stout-bodied, large-footed, short-tailed, 
crested quail with a melodious voice. It is Dactylortyx thoracicus, the Singing, 


or Long-toed, Quail, about which little has been written. and whose biology 


and distribution have never been accurately described. It is the only species 


in the genus. 

The Singing Quail is distributed as a forest bird from coastal plain to high 
mountains, from humid vapor forests to scrub forests that are largely decid- 
uous and subject to extreme drying for part of the year; nevertheless, in 
many localities its ecological and altitudinal range is markedly limited. Com- 
plete discontinuities exist between most of the populations. Some of these 
discontinuities are of recent origin, whereas others have existed a much 
longer time: some of the narrowest of these may be among the oldest. Mor 
phologically each isolated population has external characters differing from 
those of all other populations, 

The closest relative of Dactylortyx is Cyrtonyx (Mearns or Montezuma 
Quail). which it resembles somewhat in structure, especially that of the feet 
and the synsacrum (Miller, 1943). The genera are wholly unlike in colora- 
tion and ecological requirements. Dactylortyx is a terrestrial bird most 
characteristic of almost impenetrable forest thickets. In such places its rather 
somber but beautifully patterned plumage of gray, brown, black and chestnut 
is combined, by the presence of delicate lines, broad bars, stripes and faint 
vermiculations, into patterns that are beyond simple deseription, Only in 
the colors of the throat, malar region and superciliary line is there some bold- 
ness of pattern, but even this coloration blends so well with the forest floor 
that the bird is almost impossible to see. 

These pattern characteristics apply to both sexes and to all plumages. As 
shown in the frontispiece, adult males have the chin, throat, cheeks and sup- 
erciliary with some shade of chestnut contrasting with the grayish feathers 
of the breast, which are marked variably with lighter shaft streaks. In adult 
females the chin, throat, cheeks and superciliary are shades of gray con- 
trasting with a faintly streaked chestnut breast, the gray usually extending 
onto the crown. In a few females some of the chestnut and rich brown colors 
of the male plumage are present on the head, and in a few males the head 
pattern approaches that of the female. In the juvenal plumage the sexes are 
not distinguishable with certainty. This plumage is most distinet from that 


of the adults in the black spotting on the feathers of the breast, sides and 
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flanks; the head and throat pattern is similar to that in adult females. Downy 
young are rich brown to chestnut dorsally with a buffy superciliary line and 
a buffy stripe along the side of the rump; the cheeks are rich buff, the under- 
parts mottled gray-buff and the bill red-brown. 

Although more than a century has passed since the first specimens of this 
quail reached the United States and Europe, knowledge of its habits, of its 
behavior, and even of its plumages and distribution is fragmentary. Only 


within the last 24 years was the bird discovered in Honduras. The first speci- 


mens from Tamaulipas were taken only 15 years ago, those from San Luis 


Potosi and Quintana Roo even more recently. The accompanying map, Fig- 
ure |, illustrates clearly the restricted known range of this species —pin points 
on a vast area. This paucity of information stems from two major factors: 
at many points the forests inhabited by this species oceur in very narrow 
belts which lie chainlike along rugged mountain slopes, and have been inac- 
cessible or uninteresting to the collector: the elusive habits of this bird have 
defeated many who have found it and tried to collect and study it. 

This study is based on examination of 181 specimens, field data gathered 
by both authors, field notes contributed by other biologists and references in 


the literature. 
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Geographic Distribution. The Singing Quail has been found in at least 
83 localities in Mexico, Guatemala, bl Salvador and Honduras (Fig. 1). We 


have examined specimens from 56 of these localities. 
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In eastern Mexico the species is known from southwestern Tamaulipas, 


eastern San Luis Potosi, northeastern Puebla and along the mountains of 
Veracruz south to Cordoba. It occurs also in central Campeche, in Yucatan 
and Quintana Roo, at a single locality on the border of Oaxaca and Chiapas 
and in several parts of Chiapas. To the northwest a single bird has been taken 
in Jalisco; and several series have been secured in the Sierra Madre del Sur in 
Guerrero. In Guatemala Dactylortyx is known to occur on at least three vol- 
canoes, in several other cloud forest localities of the Pacifie Cordillera, and 
in the northwestern part of the country. It has been noted and collected at 
only three localities in El Salvador and at three (possibly four) places in 
Honduras. 

Although in Tamaulipas, San Luis Potosi, parts of Veracruz, Guerrero, the 
Sierra Madre de Chiapas, and perhaps in Yucatan and Quintana Roo, this 
quail may range rather continuously over hundreds of square kilometers, 
in other areas the total range of a population is restricted to a single small 
area or to several small, closely adjacent areas. Distances between popula 
tions in western Mexico exceed several hundred kilometers. On the other 
hand, two racially distinct populations in Honduras are clearly separated by 
a barrier about 20 kilometers wide. 

Habitat. The presence of Dactylortyx is not defined by mere altitude or 
life zones or other biotic distributional systems. The areas inhabited by this 
quail are extremely variable in climate, forest type and size. All the forest 
habitats have in common the presence of dense undergrowth for cover. Some 
populations range continuously through two, three or more vegetation types; 
other populations are restricted sharply to one vegetation zone, such as cloud 
forest. At the extreme southern end of the range of the species two of the 
small, isolated populations seem to be existing in suboptimal habitat, prob- 
ably because the original preferred habitat (cloud forest) has been extir- 
pated as a result of post-Pleistocene increase in temperature and drying and 
to disturbance by man. Current studies by Harrell on the biogeography of 
Middle American cloud forests demonstrate that such changes in climate are 
indicated by a great amount of disjunction of cloud forest fauna and flora 
and that these disjunctions must have been preceded by much wider distri 
bution of cloud forest in this region of Central America. This condition is 
reflected in several of the small, isolated populations of this species restricted 
to mountain tops in Honduras and El Salvador in which random differenti 
ation seems to be present; between these populations clinal relationships are 
not apparent. Thus, among the important factors affecting morphological 
differentiation in this species have been the types and extent of the forests and 
their associated climatic conditions. The following descriptions of the habi- 
tats of the different populations, although far from complete. serve as an 


introduction necessary to a study of the systematics of the species. 
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In southwestern Tamaulipas this quail occurs from the edge of the coastal 
plain at the base of the Sierra Madre Oriental at an altitude of approximately 
400 feet to about 6,000 feet. The lower forest is a semi-deciduous type of 
tropical forest on steep slopes and is tall with dense crown in many places. 
Where there are openings, as along rocky outcrops, thickets of brush oceur. 
At about 2,000 feet the forest begins to change, and at 3,000 feet it has be- 
come well developed oak-sweet gum (Quercus-Liquidambar) forest which can 


be considered the cloud forest of this region. In this tall (about 100 feet), 


dense forest, undergrowth is variable but most of the shrubby plants are not 


densely leaved. At altitudes between 4.000 and 4.800 feet. the oak-sweet gum 
is joined in some places by beech (Fagus) as an additional dominant; the 
underbrush here is somewhat more open. Above most of the oak-sweet gum 
there is a fairly abrupt change to open pine-oak forest. The transition from 
the beech type is somewhat less abrupt and is marked by narrow necks and 
patches of both types of forest. The pine-oak here consists of tall but well- 
spaced trees with underbrush frequently very dense. Occasionally patches 
of more mesic forest are found in small canyons and around springs, these 
spots characteristically having in them a few of the trees from the oak-sweet 
gum forest of lower elevations. The Singing Quail occurs in the mountainside 
tropical, the oak-sweet gum and beech areas. At higher elevations it is found 
in some of the mesic spots in pine-oak woods. It was recorded once in a forest 
of oak and madrotio (Arbutus). Just above the Rio Sabinas at the base of 
the Sierra Madre, it inhabits steep, thicketed slopes (Sutton and Pettingill, 
1942). At elevations 3,000 feet higher, in the oak-sweet gum and beech for- 
est, Harrell (1951 MS) found individuals throughout the forest area but with 
ne special places of marked concentration. Apparently the habitat distribution 
in San Luis Potosi is similar to that in Tamaulipas. 

In Puebla and Veracruz altitudinal limits are between 1.200 and 7,000 
feet, approximately, Jalapa and Cordoba are representative of cloud forest 
elevations and Misantla, Papantla and Hacienda de los Atlixeos are in the 
Veracruz equivalent of the semi-deciduous tropical forest of Tamaulipas. 

In Yucatan the species occurs primarily in the area classified by Leopold 
(1950) as tropical evergreen forest climax, but there are extensive recent 
disturbances of the forest which is now a second growth deciduous forest 
(Paynter, 1955). In Quintana Roo, Paynter (1955:83-04) has found Dac- 
tylortyx in lowland rainforest. 

The single bird known from Jalisco probably came from Milpillas near 
San Sebastian, about which Goldman (1951:180) wrote as follows: “... Both 
sides of the deep canyon above Milpillas are clothed with a heavy oak forest, 
in which other trees and many shrubs also occur. The forest is a mixture of 
tropical and extratropical species, as might be expected from the location 
near the frost line at about 4.000 feet.” 
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In Guerrero the Singing Quail is found in mountain forest mostly above 
6,600 feet. This forest is pine-oak-fir with an abundance of alder (Alnus) in 
wet places and fir (Abies) most common at higher elevations where this 
quail was usually found “. . . in ravines of dense woods with an almost im- 
penetrable undergrowth of shrubs and climbers” (Leopold and Hernandez, 
1944; translated from Spanish}. 

Oak-sweet gum forest occurs above Niltepee, Oaxaca (Miranda and Sharp, 
1950) and may be continuous in the mountains to above Santa Efigenia 
(Oaxaca-Chiapas border). Dactylortyx has been reported from the latter 
locality only. 

In Chiapas this quail has been found at a number of localities, including 
Cerro Brujo where Miranda and Sharp (1950) reported the occurrence of an 
oak-sweet gum forest. Ernest P. Edwards (personal communication) found 
it in cloud forest containing sweet gum near El Fenix in the eastern edge of 
the state (see Edwards and Lea, 1955). Harrell found it in sweet gum forest 
from Jitotol to north of Rincon Chamula, and south of Ixtapa in a ravine 
more humid than the surrounding low, deciduous tropical woods. Specific 


habitats of birds from the Sierra Madre de Chiapas are not known, but many 


of the upper slopes are covered with a vapor forest similar to that of Hon- 


duras. Smaller areas of oak-sweet gum and pine-oak also occur in that region. 
Several plant communities are probably present near Socoltenango but we do 
not know in which type the specimens were taken. In the San Cristobal re- 
gion k. W. Nelson (MS notes in files of U.S. Fish and Wildlife Service) saw 
a covey in dense woods at about 9.500 feet at which elevation both pine 
and fir occur. The specimens collected were reported to have come from 
. wooded hills to the north of the town {San Crist6ébal|.” Dactylortyx is 
known from Volean de Tacana (3,000 meters), at which altitude the dom- 
inant vegetation is fir forest in the more humid pockets (Faustino Miranda, 
1952 and personal communication). The Volean de Tacana is physiograph 
ically a part of the voleanic system of Guatemala. 

In Guatemala Dactylortyx has been found as low as 5.000 feet in heavy 
cloud forest (Saunders. 1950) and from 7.000 to 8.500 feet in “typi al cloud 
forest” and in heavy oak and pine forest above Teepam (Griscom, 1932). 

Dickey and van Rossem (1938). writing about this bird in El Salvador, give 
its distribution as, “. . . oak association of the Arid Upper Tropical Zone on 
Volean de San Miguel... vertical range... 2500 to 4000 feet... On Volean 
de San Miguel during March, 1926, quail were sometimes flushed from the 
litter of leaves under the nearly leafless oaks on the southeast slope and were 
also, although rarely, found in the upper edge of the Lower Tropical Forest 
... On many parts of Mt. Cacaguatique .. . they showed a decided tendency 


to favor the coffee groves instead of their natural habitat in the oak serub.” 
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On Mt. Cacaguatique cloud forest is restricted and it is absent on Volean de 
San Miguel. There is, however, an abundance of cloud forest on the Volean 
de Santa Ana group where this quail was found at a coffee finca in cloud 
forest on Cerro del Aguila at 5,000 feet (Marshall, 1943), and by Harrell in 
cloud forest on Volean de Santa Ana at 7.000 feet. 

Carr (1950) figures and describes the Hardwood Cloud Forest in Hon- 
duras as follows: “The truly primeval vapor forest is similar in superficial 
appearance to the most luxuriant tropical rainforest, but is almost wholly 
different in details of composition. On the average it is a mesic woods in 
which various species of oaks and aguacates usually predominate and with 
an epiphytic flora of often bewildering variety . . . The trees are large 
often immense and usually strongly buttressed . . .” There this forest ex- 
tends from about 4,000 to 7,000 feet. The Singing Quail has been found in 
such forest on the San Juancito Mountains and on nearby Cerro Cantoral in 
Franciseo-Morizan. On San Juancito Mountain Harrell heard many songs in 
second-growth cloud forest: he noted this species also in heavy virgin cloud 
forest there. A third area in which the species occurs is near Catacamas, 
Olancho, about which Carr (letter, April 2, 1951) writes as follows: “The 
‘cloud forest above Catacamas’ is probably the vast Agalta forest of which 
there are several isolated sections. Thus, for zoogeographic purposes the 
label ‘Catacamas’ would mean very little. The Olancho cloud forests are gen- 
erally similar to, but botanically somewhat more varied than those of the 
Pacific slope (ineluding San Juancito).” 

. elevations above 5.000 feet are in this section (of Honduras) nearly 
always covered with cloud forest: and on the northern slopes cloud forest 
may extend much farther down and may even intergrade with the Caribbean 
rainforest.” 

Behavior. Yo field biologists who have encountered the Singing Quail in 
the field usually only two things are evident about the bird —its song and its 
escape tactics. Even the song has sometimes gone unrecognized, and the es- 


cape pattern, so sudden and dramatic, has been only briefly noted. 


Dactylortyx is a terrestrial species; it has never been reported perching 


above the ground, Its large feet and long claws serve a dual purpose: for 
the seratching in litter and humus by which much of its food is obtained, and 
as an aid to its escape. 

Harrell (1951 MS) observed foraging activities in the oak-sweet gum forest 
in Tamaulipas. The bird interrupted its picking: then, leaning to one side, 
it lifted the opposite leg and extended the foot far forward, even beyond the 
bill. With a single, long and powerful backward thrust, which carried the 
foot straight out behind the tail, the litter was torn and scattered by the strong 


claws. From the debris the bird picked edible material. 
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Little is known about the food habits of this species. Both vegetable and 
animal matter are taken from the surface as well as in the humus layer. 
Stomachs have contained plant bulbs, insects, larvae and seeds (Leopold and 
Hernandez, 1944); euphorbiaceous and leguminous seeds (Cole, 1906) ; 
seeds, insects and gravel (Dickey and van Rossem, 1938) ; beetles, centipedes, 
crickets and grubs (Harrell, 1951 MS). 

The strong feet and legs serve also for escape. Although Singing Quail 
sometimes squat and remain still until almost stepped on, if pressed closely 
they run rapidly to cover, often in a zig-zag manner, especially if the terrain 


is irregular. When flushed, they depart suddenly on whirring wings, banking 


and turning neatly around rocks and trees. Flight distance depends upon 


proximity to cover; in our experience cover was always close at hand and the 
flight distance was about 50 to 75 yards, often less. Locating flushed birds 
again usually was impossible. By running or lying still they managed to re- 
main undetected. Probably nearly all of the 200 or so specimens in museums 
were shot on the ground or were trapped, 

In contrast to the observations of others, Harrell (1951 Ms) found this 
quail to be rather tame and unwary in the undisturbed oak-sweet gum forest in 
Tamaulipas. The birds would often be unconcerned if he stood quietly 20 or 
30 feet away. On one occasion four fully grown birds were observed feeding 
at a distance of about 80 feet: at the sound of his voice they stopped and be 
came quiet but shortly resumed their activity. 

Dusting pits were noted by A. W. Anthony (in Griseom, 1932) who found 
rounded depressions in the damp leaves along deep, shaded trails where flocks 
of these birds had dusted in the “rain forest” of Volean San Lucas. Guatemala. 

Flocks. Krom the appearance of the first broods in spring until the be 
ginning of the next breeding season this species is encountered most often in 
flocks of from four or five to a dozen birds. Composition of these flocks is 
not accurately known, but all age groups of both sexes are present. Small 
groups probably are families and the larger flocks may represent several 
family units. At the approach of the breeding season flocks break up, but 
even during the nesting period more than two adults may be found within a 
small area, 

Population density. Vhe only population estimate available is that made 
by Harrell (1951 MS) during his census studies of the breeding birds of the 
Rancho del Cielo area in Tamaulipas. In climax oak-sweet gum forest at 3,600 
feet there were approximately 3.5 pairs per LOO acres in each of two years. 

Although even crude population estimates are impossible for nearly all of 
the other populations, the calculated total breeding populations of two sub 
species are worthy of comment. As determined by calculating the total habit 
able area from descriptions and maps and applying the figure of 3.5 pairs 


per 100 acres, the total effective breeding populations of each of the races 
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salvadoranus and taylori (inhabiting the slopes of Volean de San Miguel and 


Mt. Cacaguatique, respectively, in El Salvador) do not exceed 500 pairs. As 


has been pointed out, several of the isolated southern populations appear to 


have undergone random differentiation, a phenomenon of some small pop- 
ulations. 

Songs and calls. As pointed out by Sutton and Pettingill (1942), who 
first gave this bird the name Singing Quail, the loud, rhythmical outburst of 
song is its truly unforgettable feature. This song has also been described by 
Gaumer (in Boucard, 1883), by Anthony (in Griseom, 1932), by Marshall 
(1943), and by Harrell (1951 MS). 

The first part of the song is a series of about four loud, penetrating whistles, 
which increase in frequency and pitch and seem to be an announcement of 
the start of a song; these whistles often are repeated by other birds. Some- 
times an imitation of these notes will initiate singing in nearby birds. The last 
of these notes is followed immediately by the second part of the song, a series 
of three to six rapid phrases, each made up of notes of differing pitch, the 
middle ones higher and more definitely accented. The notes are described as 
staccato by Marshall (1943). and the phrase rendered as che-vd-lieu-a by 
Gaumer (in Boucard, 1883), as cua-kaka-wak by Anthony (in Griseom, 
1932), as pitch-wheeler! by Sutton and Pettingill (1942). and as tser-teé-lur 
by Harrell (MS). These phrases are followed by a low twittering which is 
often not audible or may be absent. There is no evidence that the female sings. 

Anthony, quoted by Griseom (1932), deseribed perfect duetting between 
two captive birds kept in separate cages on different sides of a house in 
(juatemala. 

Song is at its height during April and May, decreasing during the latter 
part of the summer, but some birds are still singing through the fall and into 
the winter as late as December 26 in Tamaulipas (Harrell, 1951 Ms). 

The common calls are faint twittering notes which apparently serve as a 
location call within a family or small group. On one occasion a call was heard 
from a bird in flight) bdr ddr bdr ddr (Harrell, 1951 MS). 

Breeding season. The breeding period is long, extending from February 
through October or later. There is apparently no latitudinal or altitudinal 
correlation in date of initiation or in length of the breeding season. Tamaulli- 
pan birds begin to nest at about the same time as those in El Salvador. 

Dactylortyx in Tamaulipas were in full song on March 12. A breeding male 
and a female with well-developed brood patch were taken there on April 11 
and a female and her brood of newly hatched young on April 16 (Sutton and 
Pettingill, 1912). These birds must have begun their breeding activities more 
than a month before, in early March or late February. 

In kl Salvador Dickey and van Rossem (1938) found birds nearly ready 


to breed in the latter part of March. On Mt. Cacaguatique in that country 
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Marshall (1943) collected a female still in postjuvenal molt on January 6. 
The date of hatching of this bird must have been late September or early 
October. May-taken juveniles from Omilteme, Guerrero, indicate that the 
onset of the breeding season at that high-altitude locality is in February. 
Paynter (1955), in describing the breeding season for birds inhabiting the 


deciduous forest of Yucatan, states, . it appears that nesting extends from 
early May to early August.” The onset of breeding may here correspond to 
the beginning of the rainy season in May following the three driest months 
of the year. 

Most of the juveniles have been taken from May through July. This fact, 
together with the waning of song in late summer, and taking into account the 
many months through which adults have been found in postnuptial molt, 
suggests that not more than a single brood is usually raised per year. 

The nest of this quail has never been described. The only deseription of 
eggs (presumably of this species) is that of Nehrkorn (1881), who stated 
that, “yellow clouds are distributed over the otherwise white eggs” (trans- 
lated) which measured 31 x 25 mm. 

Harrell, after close association with this species during several seasons, 
found it almost impossible to be sure of the number of young in each brood; 
usually only two to four were seen. Paynter (1955) reported that a female 
collected on May 7 was incubating five fresh eggs. 

Volt. As is expected in a species which has an extended breeding season, 
specimens of this quail show feather replacement during most of the year. 
The postnuptial molt begins in June and continues through at least the rest 
of the calendar year. During the months of July and August the greater part 
of the adult population is in molt, however. A male with black testes meas- 
uring 10 x 5 and 7 x 4.mm., taken on March 26 in Tamaulipas, has a few 
partly sheathed feathers on the breast, suggesting either a partial prenuptial 
molt or the final stages of the postnuptial molt. 

Singing Quail in juvenal plumage have been taken as early as May and 
this plumage still is present as late as January. The last easily identified body 
feathers of this plumage appear as a collar of spotted feathers on the upper 
breast immediately below the throat patch. 

The subadult plumage, which is worn through the first winter and first 
breeding season, is not readily recognizable by the two outer primaries and 
those greater primary coverts which may be retained from the juvenal plum 
age. We cannot agree with Dickey and van Rossem (1936:154) in’ their 


statement that the subadult may be determined by the spotted juvenal upper, 


greater primary coverts. Markings of any kind on the outer three or four of 


these coverts in the skins examined are negligible, and, when present, appear 
in all age groups; thus they constitute no valid criterion for age determina. 


tion. We have found it difficult or impossible, too, to separate subadults on 


x 
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the basis of the outer pair of primaries. In only a few specimens are the 


outer primaries sharply pointed, Several others may have had these feathers 
sharply pointed but the feathers now are broken and frayed. On the other 
hand we have a number of birds still in partial juvenal plumage that have the 
outer two primaries of each wing more rounded at the tips than are others 
that we believe to be fully adult. 

Since the base of the bills of young birds is light. we have used this char- 
acter in combination with the narrow outer primaries to determine the sub- 
adult age group. 

Feather wear is slight and fading is negligible. Some birds have the tips 
of the primaries slightly worn and broken, apparently through natural wear; 
others have these feathers frayed and broken, but obviously from post-mortem 
handling. 


SYSTEMATICS 


Before discussing morphological variation within the species, several facts 
should be emphasized. First, we are dealing with an extremely sedentary. 
terrestrial bird which lives in a number of forest types of differing amounts 
of solar radiation, humidity, rainfall and temperature. Second, diseontinui- 
ties exist between populations throughout the range of the species; some of 
them are very narrow, whereas others are broad. Gene flow between popula- 
tions was in some cases cut off long ago: in others the break has occurred 
more recently. In some parts of the range gene flow occurs today through a 
major part of the total population. Third, the several separated populations 
vary tremendously in total numbers of individuals. Some of the long-isolated 
southern populations probably consist of no more than 400 or 500 pairs, 
whereas on the Atlantic slope some of the total effective breeding populations 
must be considered to be in the magnitude of hundreds of thousands of 
individuals. 

Our studies show the presence of 17 subspecies among the known popula 
tions of this quail. Nine of these have been described previously, but one 
is without a valid name. Kight are deseribed as new. One specimen probably 
represents another race but it is left without a name. 

The species has been known to the taxonomist for litthke more than a century. 
Gambel described Ortyx thoracicus from Veracruz in 1848. Two years later 
John Gould (1850) published a deseription with a colored plate of Odonto- 
phorus lineolatus from a Lichtenstein manuseript name (Perdix lineolata) 
of a male and female in the Berlin Museum, but he gave no locality exeept 
“Mexico.” In 1893 Ogilvie-Grant described a new genus, Dactylortyx, and 
recognized the priority of Gambel’s name thoracicus. A revision of the genus 


by kb. W. Nelson appeared in 1898 in which he deseribed devius from San 
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Sebastian, Jalisco, and chiapensis from Chiapas and Guatemala, giving them 
specific rank. After comparing a male from Gineta Mountain, on the border 
of Oaxaca and Chiapas, with Gould’s plate of lineolatus, Nelson concluded 
that this specimen belonged to that race (a subspecies of thoracicus) and gave 
the range of lineolatus the restricted locality “Gineta Mountain.” Nelson's 
revision was based on eight specimens. In 1903 Nelson described sharpei 
from Yucatan and Campeche as a subspecies of thoracicus. All subsequent 
authors have recognized that the genus is monotypic. Dickey and van Rossem 
described salvadoranus from Volean de San Miguel. El Salvador, in 1928. 
The description of taylori from Mt. Cacaguatique, El Salvador, by van Rossem 


appeared in 1932: and the description of fuseus from Honduras by Conover 


was published in 1937. These names were accepted along with the designated 


ranges of the subspecies until Friedmann, Griscom and Moore (1950) in- 
cluded in fuscus the birds from Guatemala and the Sierra Madre de Chiapas. 
thereby confusing the actual relationships of the populations in that part of 
the range of the species. Another subspecies, paynteri, was recently described 
from Quintana Roo by Warner and Harrell (1953). 

All measurements are expressed in millimeters. Wing measurements are 
on the chord: culmen from base. Where measurements of five or more speci- 
mens are given, the standard error follows the mean. Weights are in grams. 


Within Dactylortyx thoracicus the following subspecies may be recognized: 


Dactylortyx thoracicus pettingilli new subspecies 


Type: Adult male, No. 13019, collection of George Miksech Sutton; Rancho del Cielo, 
five miles northwest of Gomez Farias, Tamaulipas, Mexico; altitude 3,500 feet, in moun 
tain cloud forest; Mareh 21, 1949; collected by George M. Sutton; original number 153 
in catalogue of Paul S. Martin 

Characters of male Compared to a single male of D. t. theracicus (see Ridgway and 
Friedmann, 1946:382), grayer both above and below, interscapulars and feathers of the 
upper back with centers plainer gray, margins paler cinnamon-brown and vermiculations 
less distinet; shaft streaks of seapulars paler buff to nearly white, inner hall of outer 
web much grayer; breast, sides of lower neck and upper abdomen pale buff to nearly 
pure steel gray (net buff-brown), margins suffused with pale buff, shaft: streaks much 
narrower: sides very different, varying from grayish-buff to pale cinnamon with shaft 
streaks pale buff-gray and much broader and often edged with dark gray or black nearly 
to the tip, rest of feather barred with dark wavy bands; lower back, rump and upper 
tail coverts grayer 

Characters of female. Compared to thoracicus, breast, sides of lower neck and ab 
domen more vinaceous; sides paler, shaft streaks broader and barring more distinet 
upper back and seapulars grayer as in males; lower back and rump grayer; throat 
whiter, set off sharply from gray sides of neck 

Characters of juvenile. Of four juvenile females taken in July (16, 19, 28) two are 
in nearly full juvenal plumage: the other two are about half through the postjuvenal 
molt. Compared to one juvenile female from Guerrero, butter, lees rufescent below 
especially on upper breast; shaft streaks of upper breast broader and whiter; slightly 


grayer above: rump, upper tail coverts and tail lighter (lees brownish). Differs from a 
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male from the Sierra Madre de Chiapas in grayer (less brown) lower back and rump; 
black spots on breast and sides about half the size of spots on the Chiapas specimen 

The natal plumage has been deseribed and illustrated by Sutton and Pettingill (1942). 

Remarks. Six males and one female from San Luis Potosi are intermediate in color- 
ation between thoracicus and Tamaulipas specimens of pettingilli but are closer to the 
latter, A male from Cerro Conejo is darkest; two from Xilitla are palest and closely 
resemble males from oak-sweet gum forest in Tamaulipas. 

Veasurements... Males: Wing (19) 123.0-128.5 (125.72 + 0.61): culmen (18) 17.0 
16.7 (17.87 + 0.05); tarsus (20) 31.5-34.4 (33.1 + 0.20). Females: Wing (9) 119.0 
126.1 (121.99 + 0.88); culmen (10) 16.0-18.0 (16.99 + 0.20); tarsus (10) 29.9-34.0 
(32.02 + O40). Weights: TAMAULIPAS: Males 180.0, 180.0, 185.0; females (juvs.) 
115.0, 122.5, 125.0, 140.0, 146.0. san Lots porost: Males, 203.0, 205.0, 210.9, 218.1, 219.0; 
female, 206.0 

Range. Forests (semi-deciduous tropical, oak-sweet gum and beech, and mesic areas 
in pine-oak; once recorded from oak-madrofo) of the Sierra Madre Oriental of south 
western Tamaulipas and southeastern San Luis Potosi from 300 to 7,000 feet 

Localities. TAMAULIPAS: Gomez Farias region (near Rio Sabinas, 2 males, 2 females, 
2 natal; Rancho del Cielo, 5 miles N.W., 8 males, 5 females, 4 juv. females: La Joya de 
Salas; Carabanchel; the Nacimiento of the Rio Sabinas); on trail from Ocampo to Tula 
SAN LOIS potost: Sabinito (1,200 meters), | male; Cerro Conejo, | male, | female; 
Aquismon region, mts. east of Rancho Moreno, 2 males; Xilitla region, | male; Rancho 
Ustuapan, | male; Platanito, | male, | female; 8 mi. by highway E. of Santa Barbarita 
(3.900 f1.), 1 male; Xilitha region, Rancho Miramar Grande, juv. unsexed; Xilitha Gorge, 
1} male; Cerro Miramar (6400 ft.), 1 female; 6 mi. W. of Ahuacatlan (6,000 ft), 1 
male, | female; on highway 16 mi. E. of Ciudad del Maiz (4,500 ft.) 

We name this race for Olin Sewall Pettingill, Jr, who collected the first) specimens 


Dactylortyx thoracicus thoracicus (Gambel) 


Ortyx thoracicus Gambel, Proc. Acad. Nat. Sei. Philadelphia, 4, \848: 77 (Jalapa, 
Veracruz; type in collection of the Aeademy of Natural Sciences of Philadelphia). 

Phe one male of this race available for examination is darker than males of pettingilli 
and sharpei, and does not approach the latter in width of ventral shaft streaks 

Three females of this race are darker than pettingilli and sharpei, and are less vinace 
ous on the breast and sides with less distinct light centers to the feathers than speci 
mens from Chiapas. These three specimens, including the type. are old and seem to be 
somewhat “foxed.” but the differences deseribed are obvious and not the result of post 
mortem color change 

The fourth female, bearing original no. 159, was collected by Francis Sumichrast in 
December, 1865. The only other information on the original label is “Rio Seco.” Al 
though there are several streams bearing that name in eastern Mexico, Sumichrast col 
lected a number of birds on about that date at or near the river bearing that name which 
at one point lies only a few miles from Cordoba, Veracruz. Yet this bird differs markedly 
in color and size from a female from Cordoba and two from Jalapa. It is much darker 
throughout; the top of the head is blackish; the line above the eye, sides of neck and 
lower throat are dark gray; the white of the throat is much restricted (the female in 
this respeet resembling chiapensis but is even darker); the wings are darker and the 
rump grayer, These differences suggest that this bird came from a population isolated 
from the Cordoba and Jalapa populations 

Veasurements. Male (1): Wing 129.0, culmen 16.2. Females: Wing (3) 122.0 1304 
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(125.5); culmen (3) 16.6-18.0 (17.4); tarsus (3) 32.1-33.0 (32.5). (Rio Seco, female 
wing 120.4, tarsus 32.1, culmen 18.0) 

Range.—Forests of the Sierra Madre Oriental and evergreen tropical and probably 
semideciduous tropical forests of adjacent lowlands in northeastern Puebla and central 
Veracruz. Altitudinal range and forest types are probably essentially similar to those 
inhabited by pettingilli. 

Metlaltoyuca, 1 male. veraceuz: Papantla; Misantla; Hacienda 
de los Atlixcos; Jalapa, 2 females; Atoyac; Cordoba, 1 female; Cerro de la Defensa; 
Rio Seco, 1 female. 


Dactylortyx thoracicus sharpei Nelson 


Dactylortyx thoracicus sharpei Nelson, Proc. Biol. Soc. Wash., 16: 152, 1903 (Apazote, 
Campeche, Mexico; type in U.S. National Museum, Biological Survey Collection) 

The small size in combination with over-all paleness distinguishes this race from all 
others except paynteri. Although similar to paynteri in size, males of sharpet are browner 
and the ventral shaft streaks narrower. Females are darker gray than paynteri on the 
forehead, over the eye and on the throat. 

Within sharpei there is considerable difference between the type and males from 
Yucatan. The male (type) from Campeche is slightly darker on breast and sides; ven 
tral shaft streaks are very narrow in the type, wider in Yucatan specimens. Yucatan 
males are closest to paynteri 

Veasurements,.-Males: Wing (5) 118.0-124.0 (121.62 + 1.03); culmen (5) 18.0:195 
(18.9 + 0.25): tarsus (5) 31.0-33.0 (31.72 + 0.36). Females: Wing (4) 115.0-1205 
(117.4); culmen (5) 17.0-174 (17.1 + 0.07); tarsus (5) 29.0-31.0 (30.0 4 0.32) 
Weights: one male, 202.0 


Range.—Tropical evergreen forest climax of lowlands of Campeche, deciduous forests 


in Yucatan and area of interdigitation of deciduous and evergreen forests in’ northern 
Quintana Roo. Altitudinal range probably not more than a few hundred feet 
Localities.-Campecné: Apazote, near Yohaltin, 1 male, 2 females. yucatan: Chichén 
Itzd. 3 males, 2 females; Xocempich (10 km. N. of Chichén Itza), | male; Peto; Tizimin; 
“Yucatan.” 1 male, 1 female. ourntana noo: Carrillo Puerto (1 female ¢ xamined by 


Raymond Paynter). 


Dactylortyx thoracicus paynteri Warner and Harrell 


Dactylortyx thoracicus paynteri Warner and Harrell, Revista de la Sociedad Mexicana de 
Hist. Nat., 14:205, 1953 (published 1955) (12 km. W. of Bacalar, Quintana Roo, Mexico 
type in Peabody Museum of Natural History, Yale University) 

This is the palest of all races in coloration, especially of the breast and bellies of males 
and of gray areas of the head and throats of females The ventral shaft streaks are 
broad and nearly pure white in males; females are light gray over the eye and very pale 
gray on the throat. 

Veasurements.._Male (type): Wing 122.5; culmen 18.0; tarsus 35.0 Females: Wing 
(2) 112.0. 119.5; culmen 16.5, 17.8; tarsus 30.2, 32.5. Weights: females 168.0, 193.6 

Range.Lowland rainforest of south-central Quintana Roo, Mexico 

Localities.QUINTANA KOO: 12 km. W. of Bacalar, 1 male; 24 km. N.W. of Xtocomo, 
2? females: 46 km. W. of Chetumal; Laguna Chacanbacab. 


Dactylortyx thoracicus devius Nelson 


Dactylortyx devius Nelson. Proc. Biol. Soc. Wash., 12:65, 68, 1898 (San Sebastian Jalisco 


Mexico; type in U.S. National Museum, Biological Survey Collection) 
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This race was described from a single male from Jalisco. The type is still the only 
specimen of this race, since the Guerrero birds, formerly included in devius, represent 
a distinct race, Critical examination of this specimen, which has the wings folded far 
down the sides so that most of the side feathers and part of the breast are covered, shows 
that the feathers of the breast have much of the webs light chestnut; the edges and a 
narrow area bordering the shaft streak grayer than in males from Guerrero: sides rich 
reddish-brown, becoming lighter on the flanks; shaft streaks so narrow as to be s« arcely 
noticeable, The male of devius is the reddest of all males examined. In size and color 
ation it is closest to males from Guerrero, but, upon critical comparison with the male 
of thoracicus (Puebla), it shows also a close relationship with that bird in the sheen 
on the wings and in arrangement of the brown pigment in the color pattern. This sim 
ilarity suggests a possible continuity of distribution across the plateau of Mexico dur 
ing a time probably not earlier than Pleistocene. Measurements. Male (type): Wing 
132.0; culmen 18.0; tarsus 33.3. 

Range. The single specimen was collected on March 17, probably in the canyon 
above Milpillas near San Sebastian at an altitude above 3,850 feet, in heavy oak forest. 

Localities. jatisco: San Sebastian (Milpillas), 1 male (type). 


Dactylortyx thoracicus melodus new subspecies 

Type: Adult male, no. 98134, University of California Museum of Vertebrate Zoology; 
Omilteme, 30 kilometers west of Chilpancingo, Guerrero, Mexico; altitude 7,200 feet: 
weight 266.0 grams; November 2, 1944: collected by A. Starker Leopold; original no. 
218 

Characters of male. Differs from devius in having breast grayer, outer parts of webs 
duller, nearer pale buff to almost pure olive-gray in some specimens; shaft streaks of 
breast much broader (edged with blackish in three specimens); sides and flanks buffy 
to brownish-olive and shaft streaks much broader and very pale buff. It is distinguished 
from all other races principally by more brownish-olive breast and sides and buffier 
belly; it is also larger than all but birds from Guatemala. 

Characters of female. Differs most markedly from all other females by having entire 
underparts suffused with buff; middle of belly deeper buff, not whitish or pale buff 

Individual variation is well marked among the nine males examined. Two have the 
shaft streaks of the breast narrow; on five these are very wide. Three with broad shaft 
streaks have the shaft streak broadly edged (10 2 mm.) with blackish. The breast and 
sides of two are nearer fuseous; two are nearer light gray-buff: four have light chestnut 
on the feathers of the breast. Eight specimens of both sexes have much black spotting 
and chestnut on the mantle; eight others have litthe or none. Other marks of individual 
Variation are present in both sexes, but the females show less than males, 

The juvenal plumage is similar to pettingilli in black ventral spotting but differs in 
being browner above and below 

Veasurements.. Males: Wing (9) 132.0-139.0 (135.06 + O91); culmen (10) 18.0 
19.0 (18.6 + O13); tarsus (10) 34.0-37.0 (35.91 + 0.31). Females Wing (7) 129.0 
134.0 (131.14 + 0.72); culmen (6) 18.0-19.0 (18.5 + 0.13): tarsus (7) 33.0 (34.2 
OSL). Weights: (Males) 235.0, 266.0. 

Range. Mountain forest of pine-oak-fir from 6,000 to 9,000 feet in the vicinity of 
Omilteme, Guerrero 

Localities. -curnmmeno: Sierra Madre del Sur; Omilteme, 9 males. 2 juv. males, 7 fe 


males, | juv. female 


Nelson (1898) restricted the locality of Dactylortyx thoracicus lineolatus 
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(Gould) to Gineta Mountain on the border of Oaxaca and Chiapas on the 
basis of certain similarities between one male from that mountain and the 


male illustrated in Gould’s plate of the cotypes (male and female) which ac- 


companied the description that gave only “Mexico” for locality (Gould, 


1850). We made the same comparison but found fewer similarities between 
the male in Gould’s plate and the two males from Gineta Mountain. At our 
request Dr. Erwin Stresemann kindly examined the records and the male 
cotype of lineolatus in the Berlin Museum and sent the following information: 
“The two cotypes of Odontophorus lineolatus Lichtenstein MS studied by 
J. Gould when preparing his monograph of the Odontophorinae (Berlin Mus. 
male Nr. 11614 and female 11615) were both collected by Ferdinand Deppe 
about 1829, male at Papantla (Veracruz), female at Misantla (Veracruz). 
The name lineolatus therefore applies to the race D. thoracicus thoracicus, 
leaving the “Oaxacan Long-toed Quail’ without a valid scientific name.” 

“Deppe’s male is still kept in the Berlin Museum; but [| cannot trace the 
female at present.” (See also Stresemann, 1954:89). 


As a new name for this subspecies we propose: 


Dactylortyx thoracicus ginetensia new name 

Type: Adult male, no. 472,630, American Museum of Natural History; Gineta Moun 
tain (near Santa Efigenia), Oaxaca-Chiapas border, Mexico; November, 1880; collected 
by F. Sumichrast; original no. 137 

Characters of male.-Compared to melodus, paler (less brownish) below, shaft streaks 
of breast and sides broader, belly whiter, less buffy; top of head nearer pure olive-brown, 
chestnut on seapulars and tertials brighter 

The female is unknown. 

Weasurements.._Males (2): Wing 132.0, 133.5; culmen 16.2, 17.2; tarsus 32.0, 35.0 

Range.—-Forested slopes of Gineta Mountain near Santa Efigenia, Oaxaca, near the 
border of Chiapas. 

Localities.-OaAxaca: Gineta Mountain, near Santa Efigenia, 2 males 

Dactylortyx thoracicus chiapensis Nelson 
Dactylortyx chiapensis Nelson, Proc. Biol. Soc, Wash., 12:65, 66 68, 1898 (san Cristobal, 
Chiapas, Mexico; type in U.S. National Museum, Biological Survey Collection) 

The range of this race becomes restricted to the type locality, San Cristobal, Chiapas 
E. W. Nelson (MS notes in files of U.S. Fish and Wildlife Service) wrote, “The three 
specimens secured were brought in by Indian hunters who killed them in the wooded 
hills to the north of the town. A small covey of these grouse was flushed in the dense 
woods at an altitude of about 9,500 feet on the mountain.” 

The type and one other male examined have the ventral shaft streaks very narrow, the 
breast, sides and flanks dark gray, near fuscous, with only a faint tinge of brown and buff 
The single female examined is duller than females from other Chiapas localities and is 
paler than females from Guatemala. 

Veasurements.. Males (2): Wing 123.0, 125.0; culmen 18.0, 18.5; tarsus 35.0, 35.0 
Females (1): Wing 127.5, culmen 17.5, tarsus 34.0 

Range. Mountain forests of the central Chiapas highlands near San Cristobal 
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During March and April of 1952 Harrell heard the Singing Quail at the following ad- 
ditional localities in the central highlands of Chiapas: several places in remnants of 
sweet gum forest from 3 kilometers north to 11 kilometers south of Pueblo Nuevo So 
listahuacan (near Jitotol and Rincon Chamula); in a ravine alongside the Interamerican 
Highway at the junction of the road to Ixtapa (about 12 kilometers south of Ixtapa and 


27 kilometers east of Chiapa de Corzo). 


Dactylortyx thoracicus dolichonyx new subspecies 

Type: Male, University of Michigan Museum of Zoology no. 102,077; March 10, 1939; 
Cerro Ovando, Dist. Soconuseo, Chiapas, Mexico; altitude 2,000 meters; collected by 
Pierce Brodkorb and Arthur E. Staebler; original no. 14,043 in collection of Pierce 
Brodkorb. 

Characters of male.-Differs from chiapensis by having the breast, sides and flanks 
lighter gray suffused with pale buff or light chestnut; ventral shaft streaks broader; belly 
whiter; lower back, rump and upper tail coverts brownish-olive, less grayish; throat and 
line over eye deeper chestnut; wings averaging paler. Compared to ginetensis, breast, 
sides, top and sides of head and throat, lower back and rump darker, less olivaceous; 
ventral shaft streaks narrower; chestnut on tertials and seapulars reduced in extent by 
addition of black and gray markings 

Characters of female. Differs from those of chiapensis by having lower breast and 
belly paler; markings of tertials darker, less reddish; rump and upper tail coverts darker 
brown; line above eye and sides of head darker gray. 

Juvenile male. Differs most obviously from all other juveniles by the large and very 
black ventral spots. 

Veasurements.— Males: Wing (16) 129.0-136.0 (132.19 + 0.52); culmen (15) 17.0 
19.0 (18.06 + O15); tarsus (16) 34.0-36.5 (35.3 + 0.22). Females: Wing (9) 123.0 
130.0 (127.17 0.64); culmen (9) 17.0-18.6 (17.58 + O15); tarsus (9) 32.5-34.1 
(33.61 + 0.22). Weight: (Male) 241.5 

Range. Forests of the Sierra Madre de Chiapas from about 4,000 to 9,000 feet. 


Localities. —cuiaras: Dist. Tonala: Catarinas, | male. Dist. Soconuseo (Municipality 


of Escuintla): Mount Ovando, 10 males, 4 females; Santa Rosa, 2 males, | female; 
Finea Juarez, | male; Pieo de Lore (40 mi. N.E. of Eseuintla), 2 

(1700 meters), 4 males; La Hacienda (900-1300 meters) | male, | natal female; 
Niquivil, | natal female. Dist. Moriseal (Municipality of Siltepee): Siltepee, 1 male; 


males; Pena Flor 


Malpaso, 2 males, | female; Honduras, | female; Porvenir, (Cerro Malé), 2 juy. males, 
| female; Letrero, 3 females; Barranea Honda, | female; La Caseada (900-1300 
meters), | male, 2 females; La Frailesea (1300-1700 meters), 1 female. 


Dactylortyx thoravicus moorei new subspecies 

Type Male; collection of Robert T. Moore, Zoological Laboratory, Occidental Colle ze 
no, 27,079 M-X"35; Cerro Brujo, Ocozocoautla, Distrito Tuxtla, Chiapas, Mexico; July 2, 
1940; collected by Mario del Toro 

Characters of male.Breast, sides and flanks grayer and paler than chiapensis and 
dolichonyx and with only faint buffy east; shaft streaks on breast broad and white, wider 
than in chiapensis and averaging broader than in dolichonyx; differs from both in being 
lighter dorsally, especially on edges of inner webs of tertials and on outer webs of 
scapulars on which the shaft streaks are broader and whiter and adjacent parts of outer 
webs grayer, Color of crown variable but with a strong tendency toward loss of melanin 
or to restriction of melanin to centers of webs. In two specimens the crown is nearly 


entirely rich brown (not deep brown or chestnut), not brown-olive as in ginetensis. 
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Close to ginetensis in ventral shaft stripes but grayer (not olive-buff) below; crown 
browner; less chestnut on tertials. Close to paynteri in breast color but belly buffier; 
size larger. 

In males crown color varies from nearly pure rich brown to pale gray-brown. Five 
have incomplete bars and longitudinal stripes on webs of some crown feathers. One has 
much white on the throat; all others have a litthe; but none is rich chestnut on the 
throat. There is also variation in the width of the ventral shaft streaks and in the amount 
of buff on breast, sides and belly. One male, apparently adult, shows two characters of 
the female plumage, considerable white on the throat, and a tinge of vinaceous on a few 


feathers of the breast. 


Characters of female.-Compared to chiapensis and dolichonyx, paler and less bright 


both above and below, especially on breast, sides and rump 

Among females variation is most apparent in ventral streaking, breast color and in 
a tendency toward black spotting on the breast. Four have the shaft streaks of the breast 
visible, but they are baffy. Another female, apparently adult, from Socoltenango has 
these streaks broad and nearly white, and has also black spots, some resembling incom 
plete barring, on many breast feathers. This specimen is of additional interest in that 
it exhibits a tendency toward male plumage in the presence of gray in many breast 
feathers and of brown on several feathers of the throat patch. A few black spots are 
present on the breast feathers of the four other females also. 

Veasurements.—Males: Wing (11) 123.0-133.0 (127.45 + 1.03); culmen (11) 17.0 
19.0 (18.04 + 0.16); tarsus (11) 31.1-34.0 (33.23 + 0.22). Females: Wing (4) 121.0 
127.0 (124.5); eculmen (5) 17.1-18.5 (17.74 + 6.24); tarsus (5) 32.0-34.5 (32.7 & O46). 

Range.—Known only from mountain forests of Cerro Brujo and near Socoltenango, 
central Chiapas. 

Localities.—cuiaras: Distrito Tuxtla: Cerro Brujo, Ocozocoautla, 8 males (1 marked 
female), 3 females. Distrito Comitan: Socoltenango, 3 males (1 marked female), 2 fe 
males. 


We name this race for Robert T. Moore. 


Dactylortyx thoracicus edwardsi new subspecies 


Type: Adult male, no. 13,020, collection of George Miksch Sutton; El Fenix, 5 miles 
northwest of Monserrate, Distrito Tuxtla, Chiapas, Mexico; altitude approximately 5,000 
feet in high cloud forest undergrowth; August 5, 1952; collected by Ernest P. Edwards; 
original no. 1473 in catalogue of Ernest P. Edwards. 

Characters of male. Closest to moorei but darker on crown; upper back and wings 
deeper chestnut; lower back and rump darker (more olivaceous); buff on inner edge of 
tertials darker; medial tertials with black extending to near edge of feather across buffy 
edge, giving spotted effeet to buffy edge; gray on upper breast with less buffy suffusion 
(near pure gray); ventral shaft streaks wider and longer than in nine of eleven speci 
mens of moorei, Darker and less olivaceous than ginetensis; darker above and ventral 
shaft streaks broader than in dolichonyx 

The two adult males examined are similar in crown color but the second differs from 
the type by being browner on upper back, wings, rump, upper tail, breast and sides; 
both have a few pure white feathers on the throat. 

Characters of female.—Close to moorei but upper back, wings, rump and upper tail 
darker, less brown; slightly less vinaceous on breast; sides and flanks grayer, less brown; 
middle of belly less buffy; paler than chiapensis and dolichonyx 


One of the females is slightly browner on the lower back and rump than the other 
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Both have much light reddish-brown on the lower throat and sides of head and neck, 
and a little chestnut on the forehead. 

Two juveniles are less buffy below than pettingilli and melodus and the ventral spots 
are larger and blacker; breast spots smaller than dolichonyas 

Veasurements._-Males (2): Wing 128.0, 132.0, culmen (1) 17.8, tarsus 34.0, 34.4. 
Females (2): Wing 122.0, 126.5; culmen (1) 17.0; tarsus 32.0, 32.0 

Range. Cloud forest, 5,000 feet, near El Fenix, 5 miles northwest of Monserrate, 
Chiapas 

Localities. -cutavas: Distrito Tuxtla: El Fenix, 2 males, 2 females, 1 juv. male, 1 juy 
female 


We name this race for Ernest P. Edwards. 


Dactylortyx thoracicus calophonus new subspecies 

Type: Subadult male; Museum of Comparative Zoology, Harvard University, No 
145,696; Quezaltenango, Guatemala, altitude 8,500 feet; November 18, 1919: collected 
by Austin Paul Smith; original number 19,078. 

Characters of male. Darker than dolichonyx; top of head and line above the eye, 
mantle, back, wings and rump darker rich brown; underparts darker, more brownish; 
ventral shaft streaks narrower. Two males (Teepam and Volcan de Fuego) are lighter 
than the two others examined (Quezaltenango and Teepam) but have even narrower ven 
tral shaft streaks, Much larger than faseus from which it is further distinguished by 
lighter crown, line above eye, back, wings and rump; ventral shaft streaks are broader 
From chiapensis it differs by being larger, browner above and below but with much less 
chestnut on the wings 

Characters of temale. Compared to dolichonyx, darker and duller (less bright) on 
breast and sides, belly darker; line over the eye and sides of head darker gray; rest 
of upper parts slightly darker. Differs from chiapensis by having the throat much darker 
gray; breast and belly darker; lower back and rump browner. Differs from fuscus (one 
female) by being paler throughout. 

Veasurements. Males: Wing (4) 133.0-137.0 (135.5): culmen (4) 18.0-18.5 (18.1); 
tarsus (4) 36.0 38.0 (36.7). Females: Wing (3) 126.0-129.0 (127.7); culmen (3) 17.0 
tarsus (3) 32.2-35.0 (33.8). 

Range. Mountain forests of the voleanoes of southeastern Chiapas (Volean de Tacana) 
and southern Guatemala, 5,000 to 10,000 feet. 

Localities. cuiavas: Volean de Tacana (3,000 meters), 1 female. cuatemata: Vol 
can de Santa Maria, | female; Quezaltenango, | male; Teepam, 2 males, | female; Vol 
ean de Fuego, | male; Volean San Lucas; Duefas; near Patzun; Finea Helvetia, 12 
miles north-northeast of Retalhuleu on the Pacifie slope of Volean de Santa Maria 
(Saunders, 1950). The species was observed in captivity by A. W. Anthony (Griseom, 
1932:108) at Finea Perla located northeast of the Cuchumatanes Mountains near the 
border of Chiapas; Saunders (1950) reported the occurrence of this quail at Nebaj. li 


is doubtful that birds from these last two localities belong to this race 


Dactylortyx thoracicus subspecies 


A male taken at 5,000 feet in a coffee finca in cloud forest on Cerro del Aguila, Dept 
Santa Ana, El Salvador, in coloration is close to one male of salvadoranus and two males 
of taylori, but is lighter gray on the breast, sides, belly, wings, back and rump; and by 
these same characters is markedly different from calophonus. Without question it is 
closest to salvadoranus and taylori, but is completely isolated from both. The measure 


ments of the specimen are: Wing, 128.2; culmen, 18.4; tarsus, 33.0. Harrell observed 
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this species in cloud forest at 7,000 feet altitude on Volcan de Santa Ana which is 


closely adjacent to Cerro del Aguila. 


Dactylortyx thoracicus salvadoranus Dickey and van Rossem 
Dactylortyx thoracicus salvadoranus Dickey and van Rossem, Proc. Biol. Soc. Washington, 
$1:129, 1928 (Volcan de San Miguel, alt. 4,000 feet, Dept. San Miguel, El Salvador; 
type in Dickey Collection, University of California at Los Angeles) 

Males are darker gray, less brown, than taylori. The single female is darker and duller 
than the five females of taylori examined; the cheeks are grayer, not brownish; the sides 
and especially the flanks are darker. 

Veasurements..-Males (2): Wing 126.0, 128.2; culmen 17.6, 17.9; tarsus 33.6, 33.9. 
Female (1): Wing 124.0; tarsus 33.2. 

Range.—Oak association (2,500-4,000 feet) of Arid Upper Tropical Zone and rarely 
in upper edge of Lower Tropical Forest on Volean de San Miguel, Dept. San Miguel, 
El Salvador. 


Localities.e1. Volean de San Miguel, 2 males, female 


Dactylortyx thoracicus taylori van Rossem 


Dactylortyx thoracicus taylori van Rossem, Trans. San Diego Soc. Nat. Hist., 7:151, 1932 
(Mt. Cacaguatique, 3,500 feet, Dept. San Miguel, El Salvador; type in Dickey Collection, 
University of California at Los Angeles). 

This race is closest to salvadoranus and the bird from Cerro del Aguila, El Salvador. 
The five males examined are paler and browner than salvadoranus, especially the type 
and one other taken by van Rossem on the southwest slope. The other three, taken on 
the north slope by another expedition, are grayer and with ventral shaft streaks broader; 
one is scarcely distinguishable from the type of salvadoranus but is slightly brighter on 
the wings and rump. Six females (one in postjuvenal molt) are readily distinguishable 
from salvadoranus by their lighter throats and sides of heads which are tinged with red 
dish brown, by brighter reddish breasts, sides and bellies, and by browner, less fusecous, 
wings and backs. The females, especially one adult and one juvenile (in molt), have 
some reddish on the throat feathers and on the sides of the head 

Males of taylori are very different from those of fuscus, being much paler and browner 
Females are paler and brighter than females of fuscus 

Veasurements.. Males: Wing (5) 125.0-134.0 (129.0 + 1.5): culmen (5) 180-191 
(18.72 + O21); tarsus (5) 31.8-34.0 (32.8 + O40). Females: Wing (5) 1210-1240 
(122.36 +0.59); culmen (5) 17.6-18.2 (17.9 + O11); tarsus (5) 31.5-33.0 (32.4 + 0.29) 

Range. Oak and coffee association of the Arid Upper Tropical Zone and probably 
in the limited cloud forest on Mt. Cacaguatique, El Salvador 


Localities... Mt. Cacaguatique, 5 males, 5 females, 1 juy. female 


Dactylortyx thoracicus fuscus Conover 
Dactylortyx thoracicus fuscus Conover, Proc. Biol. Soc. Washington, 50:73, 1937 (Alto 
Cantoral, Tegucigalpa, Honduras; type in H. B. Conover Coll, Chicago Natural History 
Museum). 

This race, here restricted to the Alto Cantoral region of Honduras, is the darkest of 
all races of this quail. The two males examined are much darker than calophonus from 
Guatemala and are much smaller. The top of the head is nearly black, the ventral shaft 
streaks scarcely visible on one and very narrow on the other; the wings, back, rump and 
underparts are deeper fuscous, much less brownish. These differences are even greater 
when the birds are compared with taylori and salvadoranus 


The single female of fuseus differs from females of dolichonyx and calophonus by being 
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much darker. It is somewhat similar to the female of salvadoranus and a female from 


Catacamas, Honduras, being intermediate between them in coloration 
Veasurements.._Males (2): Wing 129.0, 129.0; culmen 16.5, 16.5; tarsus 35.1, 36.7. 
Female (1): Wing 125.4, culmen 17.0, tarsus 34.5. 


Range. Cloud forest of the Alto Cantoral district of Tegucigalpa, Honduras. 


Localities. wonvuras: Department of Tegucigalpa: Cantoral, | male; Alto Cantoral, 


1 male (type), 1 female. 
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Map showing the geographie distribution of Dactylortyx thoracicus 


Dactylortyx thoracicus rufescens new subspecies 


Type: Subadult female, no. 161,030, Museum of Comparative Zoology, Harvard Uni 


Rancho Quemado (San Juancito Mountains, Dept. Tegucigalpa), Honduras, 
March 13, 1932; collected by C. F. Underwood. 

Characters of female. Brighter red above and below than all other races; closest to 
chiapensis in breast color but redder, abdomen more buffy, sides of throat and head much 


paler gray, the feathers washed with reddish-buff in the type; chin and throat whitish, 


versity; 


not gray, with a distinct buffy wash on lower throat; mantle redder; lower back, rump, 


upper wing coverts and secondaries rich golden ochraceous, not grayish buff. Approaches 
taylori most closely in color of throat and sides of head; otherwise it is brighter red 
throughout. Differs most strikingly from fuscus (1 female) and from two females from 
Catacamas, Honduras, in being much lighter, brighter red, on the mantle, wings, sides 
of neck, breast and flanks. 

The male is unknown. 

Remarks. The distinctive, red coloration of the females of this race was noted even 
in the field by Harrell who saw clearly and without binoculars this character in a female 
at a distance of about 15 feet on August 8, 1954, in the cloud forest on San Juancito 
Mountain 

Veasurements. Females (3): Wing 123.0-129.5 (126.2), 
tarsus 31.2 34.3 (32.9), 


culmen (2) 17.5, 18.0; 


Range. Uardwood cloud forest (4,000-7,000 ft.) on the San Juancito Mountains, De 
partment of Tegucigalpa, Honduras 
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Localities.wonvovunas; Department of Tegucigalpa: San Juancito, 2 females; Rancho 
Quemado, | female (type). 


Dactylortyx thoracicus conoveri new subspecies 


Type: Adult male, testes “'y enlarged”; H. B. Conover Collection no. 12,666 (Chicago 
Natural History Museum); Catacamas, Department of Olancho, Honduras; September 
29, 1937; collected by C. F. Underwood. 

Characters of male.Three males examined (nos. 12,665-6-7, H. B. Conover Collec 
tion; one just completing the postjuvenal molt) resemble sharper and pettingilli most 
closely, but chestnut above the eye and on the throat less bright, some feathers showing 
much white toward the base; chestnut on crown restricted to edges of a few feathers; 
breast darker gray, sides darker and finely barred; belly grayish-white, not buffy. From 
fuscus, the geographically nearest race (from which we have males), it differs by being 
much lighter and grayer, not dark fuscous 

Another male (H. B. Conover Collection no. 12,664) which has almost completed the 
postjuvenal molt, although bearing the same locality name on the label, is so different 
from the birds already described that, even taking into account individual variation, it 
probably came from another locality. The new feathers of the throat and supereiliary 
area are dark chestnut in this bird; it is as dark dorsally as fuscus, and is close to that 
subspecies in ventral coloration, but is browner on the sides. Since the vast Agalta forest 
above Catacamas is divided into several isolated sections (Archie Carr, in litt, 1951), the 
locality “Catacamas” might refer to more than one population 

Characters of female.-One (no. 12,668, H. B. Conover Collection) is closest te fuscus 
and salvadoranus but darker throughout and with more reddish on throat patch than 
salvadoranus; very similar to fuscus but slightly darker reddish on breast; top of head 
blacker. 

Another specimen (Conover Collection, no. 12,663; in the last stages of postjuvenal 
molt) has tawny-chestnut on the throat and in front of the eve. The new plumage re 
sembles quite closely that of the adult, but is darker, This specimen is apparently a fe 
male but in the amount of chestnut in the throat patch and above the eye it: resembles 
a male 

Remarks. All of the Catacamas specimens are placed in the race conoveri although 
we are not certain that the females and the dark males came from the same forest lo 
cality as the light gray males; these dark birds may represent another isolated population 
and may not belong to the race conoveri 

We name this race in honor of the late H. B. Conover who suggested (Hellmayr and 
Conover, 1942:284) that the pale males from Catacamas might not belong to fuscus 

Veasurements.-Males (3): Wing 124.5-131.0 (127.8) (dark bird 125.0), culmen 18.0 
18.9 (18.5) (dark bird 17.1), tarsus 33.3-34.0 (33.5) (dark bird 35.0). Female (1): 
Wing 131.5, culmen 17.5, tarsus 34.9. Conover no. 12,663, female (7), im Wing 
126.0, culmen 17.2, tarsus 36.2 

Range Forests (probably cloud forest above), Catacamas, Department of Olanche 
Honduras 


Localities. woxvinas: Department of Olancho: Catacamas, 4 males, 2 females. 


DISCUSSION 


The high degree of plasticity observed in the Singing Quail is not unex- 


pected when consideration is given to the wide range of soil, climate and veg- 
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etation types and the altitudinal range occupied by this sedentary species, 
and to the degree of isolation of a number of its populations. Within the 
species there are demonstrable correlations of size with altitude and of plum- 
age coloration with humidity; but these correlations do not extend to all 
populations. There are also clines in color. The largest individuals of Dac- 
tylortyx thoracicus are found in the populations occupying the high moun- 
tains of Guerrero (melodus), the Sierra Madre de Chiapas (dolichonyx) and 
the Guatemalan voleanic system (calophonus). The smallest birds occur near 
sea level in Campeche, Yucatan and Quintana Roo. While the palest races 
oceur on the Yucatan peninsula, only a part of the population of sharpei in- 
habits the drier deciduous forest near the northern tip; D. t. paynteri is 
found in rainforest. Since the rainforest birds are in contact over a broad 
area with the populations of the drier parts of the peninsula, their resemblance 
to sharpei in paleness is not surprising. The darkest birds are all from humid 
mountain forests, the extremes occurring on Cerro Cantoral (Honduras), 
“Catacamas” (Honduras, females only) and in the Guatemalan volcanic sys- 
tem. 

The most obvious cline is in coloration in the races of the Atlantic slope 
extending from Tamaulipas into Honduras; the gray of the breast and belly 
of the males is the best example. The races involved are pettingilli, thoracicus, 
sharpei, paynteri and conoveri. This group contains the only examples of 
probably continuous ranges between subspecies; these are between pettingilli 
and thoracicus and between sharpei and paynteri. The olivaceous tinge and 
broad ventral shaft streaks of males of melodus also are found in ginetensis, 
with the broad shaft streaks reappearing in dolichonyx, edwardsi and mooret 
Thus, on the Atlantic slope and lowlands there is a cline which is continuous 
across the north side of the Isthmus of Tehuantepec, whereas on the Pacific 
slope, populations are more isolated and clinal relationships are less clearly 


defined. Here, topography and associated climatic conditions have created 


stronger barriers to Dactylortyx. On the other hand, on the basis of speci- 


mens so far examined, clinal relationships are not apparent among the south- 
easternmost populations, especially between females of the races fuscus and 
rufescens and between males of fuscus and conoveri. This condition was 
readily noticeable when all of the specimens were laid out in the laboratory 
in physiographic and geographic order, It is in these closely adjacent but 
completely isolated and probably small populations that random differentia- 
tion appears to have occurred. 

The Balsas Basin has likely been a major barrier to the spread of Dacty- 
lortyx. The single bird from Jaliseo (devius) bears a closer resemblance to 
specimens from the Sierra Madre Oriental than it does to melodus of Guer- 
rero. This resemblance suggests a past continuity across the Transvolcanic« 
Belt or an area further north rather than one across the Balsas Basin. This 
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is weak evidence but results of current studies of the genera Philortyx, Calli- 
pepla and Colinus add support to this hypothesis. Other peculiarities in the 
evolution and biogeography of this forest-inhabiting, disjunct species are be- 
coming more clearly interpretable through current studies on the grassland. 
inhabiting Colinus species. In the region under discussion both the geo- 


graphic and ecological distributions of the two genera are largely comple- 


mentary; and, although their paleo-climatic histories are identical, their ecol- 
ogies are different. Even more important is that their evolutionary histories 
are very different, particularly with respect to time of occurrence of similar 
events in each. For instance, the development and decline of discontinuities 
between populations as the result of climatic change have occurred in op- 
posite order in these two genera, Thus, at present there exist the disjunct 
populations of Dactylortyx comparable to the condition which prevailed 
among Colinus populations during cooler and/or moist climates of the past 
and the concomitant existence of more continuous forest in Mexico and 
northern Central America. The breakdown of these forest “bridges” to Dac- 
tylortyx (which act as barriers to Colinus) has resulted in increasing iso- 
lation of Dactylortyx populations; but to Colinus this breakdown has meant 
the re-establishment of contact zones between formerly isolated populations. 
Some of these populations had undergone major differentiation, The current 
comparative study of these complementary populations and those of the other 
Odontophorinae are beginning to prove valuable aids in systematics and bio- 
geography of Middle America, 


SUMMARY 


The Singing. or Long-toed, Quail inhabits a number of forest types 
from near sea level to about 10,000 feet in Mexico, Guatemala, El Salvador 
and Honduras. Many of the populations are disjunct. The habitats occupied 
are extremely variable in climate, forest type and areal extent. Some dense 
undergrowth for cover is essential, Some populations occur in two, three or 
more vegetation types; others are restricted to a single type. These vegetation 
types include deciduous forest, semi-deciduous tropical forest, tropical ever- 
green forest, rainforest, oak-sweet gum cloud forest, mesic areas in pine-oak, 
pine-oak-fir-alder, oak-aguacate vapor forest, second growth cloud forest and 
coffee groves in areas of limited natural forest. 

Knowledge of biology and behavior of the Singing Quail is fragmentary. 
It escapes by short, rapid flights or by running or both. Much of its food of 
seeds, bulbs and invertebrates is obtained by seratching in the litter and 
humus. 

Flocks of as many as 12 individuals of both sexes and all age groups have 
been observed. Even during the breeding season more than two adults may 


be present in a small area. During two breeding seasons approximately 3.5 
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pairs per 100 acres were found in climax oak-sweet gum forest in Tamaulipas. 


Estimates based on this figure for the total populations of each of two iso- 


lated yvoleano populations in El Salvador do not exceed 500 pairs. 


The breeding season, which extends from February through October or 
later, is similar for all populations except for indications that in the decid- 
uous forest of Yucatan it may be delayed until May following the three driest 
months. No nest has been described, but a female was reported to have been 
incubating five eggs: usually broods have had two to four young. The post- 
nuptial molt begins in June and continues through at least the end of the 
year; during July and August most of the adult population is in molt. No 
completely satisfactory criteria were found for separation of first year from 
older birds. 

Song and other vocal notes are described, The song is usually in two parts: 
a series of about four loud, penetrating whistles followed by three to. six 
rapid phrases of notes of differing pitch. 

The taxonomic history of Dactylortyx thoracicus is reviewed. Nine races 
had previously been described but one race without a valid name is given 
the name ginetensis. The following eight new subspecies are described: pet- 
tingilli, melodus, dolichonyx, moorei, edwardsi, calophonus, rufescens and 
conovert, 

Over a part of the range of the species there are size and color correlations 
with altitude and climate respectively, the largest birds living at higher alti- 
tudes, the smallest near sea level. The darkest birds are cloud forest inhabi- 
tants; the palest oceur on the Yucatan peninsula in both deciduous forest and 
rainforest. Color clines are strongest in the largely continuous Atlantic slope 
populations and are weaker among the Pacific slope and interior Chiapas pop- 
ulations. Clinal relationships are not apparent among some Honduras popu- 
lations. In some of these small populations random differentiation seems to 
he present, 

The race devius from Jalisco exhibits some characters of the Sierra Madre 
Oriental populations suggesting a former connection with the eastern popula- 
tions across the Transvoleanic Belt rather than across the Balsas Basin with 


melodus. 
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THE BODY TEMPERATURE OF THE AMERICAN KESTREL, 
FALCO SPARVERIUS 


BY GEORGE A. BARTHOLOMEW AND TOM J. CADE 


espPITe the number of falcons which have been trained and kept in 
I) captivity, remarkably few quantitative data are available on even the 
most obvious aspects of their physiology. Aside from the studies on Falco 
tinnunculus reported over half a century ago (Simpson and Galbraith, 1905) 


and the data compiled by Wetmore (1921), almost nothing has been pub- 


lished on body temperature in members of the order Faleoniformes, 

The genus Falco offers particularly attractive opportunities for the study 
of comparative physiology. It comprises an extremely homogeneous group 
morphologically, yet various of its species occur at almost all latitudes and 
occupy virtually every terrestrial habitat. The species F. sparverius, con- 
sidered in the present study, ranges from the northern limit of trees in North 
America to Tierra del Fuego at the southern tip of South America, and 


occurs in a variety of habitats including deserts. 


MATERIALS AND Metiops 


The kestrels were captured in noose traps of the “balehatri” type (see 
Cade, 1955, for a description). Except when being used for experimental 
purposes they were housed together in a cage measuring 6 *~ 6 © 6 feet and 
made of fish net with half-inch bar stretched over a framework of tubular 
aluminum, The data presented herein were obtained between November, 
1954, and September, 1955. Ten adult birds were used. Except for one bird 
which was killed by an overdose of anesthesia, none died or suffered any 
apparent injury as a result of the experimental treatment. The captive birds 
maintained their weight without water on a diet of beef heart and freshly 
killed mice. 

All temperatures were measured to the nearest tenth of a degree centigrade 
with silver-soldered 30-gauge copper-constantan thermocouples which were 
connected to a recording potentiometer, 

The long term records were obtained from thermocouples implanted in 
the pectoral muscles. The copper and constantan wires were soldered end to 
end, ground smooth, and threaded through a surgical needle. The bird to 
be studied was anesthetized with an intramuscular injection of nembutal. 
A perforation was made in the skin in the pectoral region and the needle 
was inserted. The thermocouple was then drawn through and adjusted to 
lie beneath the pectoral muscle adjacent to the sternum. Leads were attached 
to the thermocouple and seized to a stitch sewn through a dorsal feather 
tract. Kinking of the leads, which were led out through the top of the cage, 


was prevented by sheathing them in vinyl tubing. It was possible to obtain 
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continuous 24-hour records from birds which were rigged in this manner and 
were free to eat and move about in cages with a volume of about 2 cubic feet. 

The short term records of deep body temperature were obtained from 
thermocouples sheathed with vinyl tubing and inserted through the cloaca 
into the large intestine to a depth of 3 or 4 em. and secured in place by 
clips attached to the rectrices. Skin temperature of the legs was determined 
from thermocouples attached to the naked tarsometatarsus with adhesive tape. 
The ambient temperature was monitored with thermocouples and controlled 
by an insulated chamber equipped with heating and cooling units, a blower, 
lights controlled by a clock-driven switch, and insulated glass ports for 


observation. 


46 46 


DEGREES CENTIGRADE 


= 


+ 
or 


MIDNIGHT 


Fic. 1. Continuously recorded body temperatures in Falco sparverius. The two lower 
records are from birds held at an ambient temperature of 20 22° The two higher 
records are from birds held at an ambient temperature of 39 Photoperiod for 
all runs, 6:00 a.m, to 8:00 p.m. 


ResULTS 
BODY TEMPERATURE IN THE ABSENCE OF STRESS 


The deep body temperature of the kestrel, like that of other birds which 
have been studied, shows considerable lability. Because of the excitement 
incidental to handling, manually taken cloacal temperatures were apt to be 
above the resting level. A better approximation of the true resting body 
temperature was given by continuous records obtained from thermocouples 
implanted in birds, which had become adjusted to captivity. Two such re- 
cords are presented in the lower part of Figure 1. There is a diurnal cycle. 


The body temperature at night averages about one degree lower than during 
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the day, but it is relatively more uniform. The variations in body tempera- 
ture in the daytime center about 40.5° C. and may rise almost to 42° C. 
under conditions of moderate excitement, such as produced by sudden illu- 
mination, or by eating. During the investigation many hours of continuously 
recorded temperatures were obtained from birds that we judged to be rela- 
tively unstressed. These data agree with the 24-hour records shown in Fig- 
ure | and indicate that in the absence of conspicuous nervousness, environ- 
mental stress, or high levels of activity, deep body temperatures lie between 
0.2 and 41.4° C. in alert adults of this species. 
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Fic. 2. Response of cloacal and tarsometatarsal temperatures to changing ambient 


temperature. 


BODY TEMPERATURE DURING HEAT STRESS 


Short term response to rising air temperatures. After many unsuccessful 
attempts, continuous records of leg and cloacal temperatures were obtained 
from four individuals exposed to a slowly rising and then rapidly decreasing 
ambient temperature. All four birds showed responses of the sort shown 
in Figure 2. At ambient temperatures around 25° C. the cloacal temperature 
was between 4° and 41° and the first measurement of the temperature of 


the scaly part of the tarsometatarsus was between 25° and 30° C. but this 
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almost immediately rose to 35° or more, presumably as a result of vaso- 
dilatation. As the ambient temperature started to rise, the leg temperature 
immediately increased but the cloacal temperature rose only slightly if at all. 
As the ambient temperature passed 35°, cloacal temperature began to rise 
more steeply, and as the ambient temperature continued to increase, cloacal 
and leg temperatures approximated and paralleled each other. When cloacal 
temperature reached 42.8° to 43.0° C., panting usually commenced; saliva 
was clearly visible in the open mouth, and the cere appeared to become 
somewhat moist. As the cloacal temperature continued to rise the panting 
became heavier and more rapid, and a powerful, rapid, in-and-out flutter of 
the tongue was initiated. As the cloacal temperature approached 45° C. the 
plumage became compressed, the wings drooped, and the eyes bulged. 

When the cloacal temperature reached 45° C. the doors of the temperature 
chamber were opened and ambient temperature was allowed to fall rapidly. 
With all its mechanisms for heat dissipation activated, the animal's cloacal 
and leg temperatures fell rapidly and soon returned to the original tempera- 
tures prior to the period of stress. 

Response to sustained high ambient temperatures. We were able to obtain 
from implanted thermocouples two continuous 24-hour records of body tem- 
perature in birds maintained at air temperatures of 39° to 40° C., which is 
as high as any mean daily temperature that kestrels are apt to meet under 
natural conditions (Fig. 1). In both cases deep body temperature rose (in 
one instance 2” and in the other 4° C.) above normal and remained at this 
new high level. The birds panted almost continually, but ate normally. Dur- 
ing the hours of darkness, the temperature of both birds approached an 
equilibrium condition, but as soon as the lights came on it started to rise. 
In one case, something approaching thermal homeostasis was maintained for 
some hours, but the bird eventually lost control and a series of oscillations 
ensued with the body temperature approaching 46° C. at the peaks. To 
prevent injury the bird was returned to room temperature and in about one- 
half hour its cloacal temperature had fallen to the customary level. The bird 
behaved normally thereafter and two days later it was released in good condi- 
tion, In the seeond case, as soon as the lights came on, body temperature 
began to rise, Despite the continuous panting of the bird its increased activity 
apparently imposed a severe heat load and body temperature rose and oscil- 


lated between 43.5° and 44.0° C, until the experiment was terminated. 


Water Economy 


The American kestrel can be maintained indefinitely in captivity on a diet 
of fresh meat without drinking water. None of the birds used in the present 


study was given water and all either maintained or gained weight during the 


period of captivity. In the spring of 1954 a pair of kestrels was kept in 
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captivity for two months during which time they mated and laid eggs. Al- 
though no water was available even the female, despite the water loss involved 


in ovulation, gained weight. 


DIscusSSION AND SUMMARY 


Body temperature in Falco sparverius shows a clear diurnal pattern re- 
lated to activity, and conspicuous short-term variations related to excitement 


and stress. However, the diurnal temperature cycle of F. sparverius and also 


that of F. tinnunculus (Simpson and Galbraith, 1905) are of smaller ampli- 
tude than those of most birds for which data are available. As in most birds, 
panting is the principal mechanism of heat dissipation when ambient temp- 
erature exceeds body temperature, but the possibility of slight evaporative 
cooling from the cere, and perhaps the cornea, exists. When ambient temper- 
ature is lower than body temperature heat loss is regulated to a considerable 
degree through vasomotor activity in the unfeathered parts of the tarsometa- 
tarsus. When subjected to high ambient temperatures, the kestrel’s body 
temperature rises from the normal resting level of about 40.5° C. and main- 
tains itself at a new level 2° to 4° C, higher. 

The observations summarized above assist in understanding the ability of 
kestrels to occupy desert regions even during the hot weather of summer. 
Their capacity to exist under conditions of heat and aridity appears to be re- 
lated in part to their toleration of greatly elevated body temperatures and 
to the fact that their carnivorous diet minimizes the importance of drinking 
and thus frees them of dependence on surface water. Their physiological 
tolerance of desert conditions is of course reinforced by their behavior. In the 
desert in the summer kestrels confine their hunting to early morning and 
early evening. They are inactive during the heat of the day and stay in the 
shade. In the winter they hunt throughout the hours of daylight and occupy 
exposed perches. Despite the tolerance of kestrels to heat and aridity, the 
density of their breeding population in deserts is low when compared with 
levels in cooler and less xeric environments. 

That the remarkably extensive geographic range of this species includes 
deserts as well as virtually every other major terrestrial habitat south of the 
tree line in the New World is another instance of the success of a eurytopic 
bird in occupying the desert without special physiological adaptations ( Bar- 
tholomew and Dawson, 1953; Bartholomew and Cade, 1956). 
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NOTES ON FALL PLUMAGES, WEIGHTS, AND FAT 
CONDITION IN THE RUBY-THROATED HUMMINGBIRD 


BY ROBERT A. NORRIS, CLYDE E. CONNELL, AND DAVID W. JOHNSTON 


B ETWEEN September 6 and 24, 1955, a notable concentration of Ruby- 
throated Hummingbirds (Archilochus colubris) was observed in ex- 


tensive patches of Crotalaria spectabilis in the Savannah River Plant area, 


southwestern Aiken County, South Carolina. In this seasonal or aspect com- 


munity of leguminous, yellow-flowered herbage, the hummingbirds perched, 


hovered, drank nectar, gave squeaky callnotes, fought one another, dashed 


about in various directions, and otherwise made themselves conspicuous. The 


birds seemed to set up vague territories or defended areas, which brought to 


mind Pitelka’s (1942:200) reference to fall concentrations of hummers in 


which individuals were mutually hostile and manifested belligerence to the 


extent that “a sort of vestigial territoriality” was seen. In the Crotalaria 


patches the birds were present not only in the daytime but also at night, as 


dawn and dusk observations indicated. With such an aggregation of hum. 


mingbirds close at hand it seemed almost mandatory that one avail himself 


of the opportunity for detailed study, Accordingly, some 30 hours were spent 


netting live birds, collecting others for study of plumages, weights, and fat- 


ness, and making incidental observations. In order to round out the study 


of fat deposition, additional specimens were collected from middle Georgia 


and northern Florida. 


HABITAT AND POPULATION 


Standing two to three feet high, the Crotalaria grew thickly in three major 


patches, each occupying about one acre, There were additional smaller patches 


and strips, especially along road edges. The total area dominated by the leg- 


ume was estimated at roughly four acres. Most of the neighboring areas were 


old fields in which composites (Heterotheca and Haplopappus) and grasses 


(Andropogon and Digitaria) were especially prominent. A wooded strip 


along a stream was situated about 100 to 200 yards from the areas blanketed 


with Crotalaria, Not infrequently Rubythroats would fly to this wood, and 


possibly some of them roosted here. It was reckoned that between LOO and 150 


hummingbirds were aggregated in the Crotalaria patches and their near vicin- 


ity. This suggests that there were at least 25 birds per acre, hardly an overesti- 


mate for early September. Insofar as could be told, numbers had reached a 


maximum or a near maximum on September 6, the time of our first visit; the 


population had dwindled somewhat by September 16, and had fallen off 


rather suddenly, to only a few individuals, by September 23. The last date 


on which hummers were seen here (or elsewhere in the region) was Sep- 
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tember 24; at this time only two or three were noted. Many of the Crotalaria 


flowers were present fully a week after the birds had departed. 


During their sojourn, the Rubythroats were the only birds present in the 
patches, which might be called, in ecologic terms, a “Crotalaria-Archilochus 
Aspect Association.” Large bees (Bombidae and/or Xylocopidae) were also 
conspicuous members of this relatively simple, seasonal community. Although 
Pitelka (1942:191) and others have described altercations between Ruby- 


throats and bees, none was observed in the Crotalaria patches. 


NETTING AND ATTEMPTS AT COLOR-MARKING 


The first objective was that of catching with Japanese mist nets some of 
the hummingbirds for color-marking, with a view to elucidating the behavior 
of individuals and something of the nature of territoriality in this autumnal 
aggregation. This endeavor was successful only in the sense that the birds 
could be caught, weighed, sexed, and color-marked; it was unsuccessful in 
that no repeat records were established. Mist nets placed along swaths cut 
through the herbs, or where a patch stopped at the edge of a road, were mod- 
erately successful in catching fast-moving hummingbirds at various times of 
day. Many birds slipped through or out of nets, and some were adept at 
“braking” just short of nets and backing off or otherwise maneuvering away. 
Too, many of them flew around or, more commonly, over the nets. Occasion- 
ally, to the watcher’s dismay, one would even perch on the top trammel of a 
net. In general the hummers were more skillful in avoiding the nets than are 
many passerine birds. They were not only capable of learning what to avoid 
but also possessed, to use terms from Bené (1945:15), “an aerial perspec- 
live ..., an unobstructed view of the total configuration, |which| facilitates 
perception of spatial relations...” With two to four nets set up, each 30 to 
MW) feet long, it was found that about one Rubythroat per hour could be en- 
snared and handled —a slow rate by some standards but one that might prove 
satisfactory to one making special studies of individuals or small populations 
of hummingbirds. 

Each bird caught was slipped into a vial, its head protruding, and a cap 
of aluminum foil with a perforation just large enough to slip over the hum- 
mer's head was secured to the open end of the vial with a rubber band. A 
bird thus immobilized could be weighed and color-marked. Ten birds so 
handled (including five of either sex) were marked by means of small cell- 
uloid color bands suspended from the throat. The band was attached with 
thread and Duco cement to small elastic loops, and the elastic was stretched 
by an improvised expander and slipped over the diminutive head. On some 
birds an extra bit of cement was used to make the elastic adhere to certain 


of the neck feathers. The desired effect, as the bird might be viewed from 
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some yards away, was that of a bright ornament (red, blue, yellow, or a 
combination) bulging or hanging from the throat region. In spite of the 


dubious outcome of this particular marking attempt, it would seem that the 


above-sketched method or some modification of it might prove effective for 


hummingbirds with respect to seasonal or short-term marking. 


SPECIMEN COLLECTIONS 


Specimens for laboratory study collected with .22 caliber shot cartridges 
lost little blood, and they were weighed within a few minutes of the time 
of collection. With some specimens, nectar flowed out of the throat and mouth 
onto the balance pan; it was clear that nectar, perhaps more than small in- 
sects, was an important source of nutriment. Two specimens were prepared 
as study skins; others were preserved as flattened, dried parts (bill, tongue, 
throat feathers, spread wings, and rectrices). The rest of the specimens, in- 
cluding seven from the Crotalaria, four from middle Georgia, and one from 
the Gulf Coast of western Florida, were given to Connell for analysis of fat 
content, 


SECONDARY SEX CHARACTERS 


Size and plumage coloration. An investigator marking and releasing Ruby- 
throats in the postbreeding period will naturally wish to rely on external 
characters for recognition of males and females. As is generally known, 
adult male Ruby-throated Hummingbirds may be identified at any season by 
their dark, metallic red throats and their relatively-narrow, unspotted ree- 
trices. Since females of this species, and apparently of the entire genus Irch- 
ilochus (Bent, 1940:358), are larger than males (ef. Ridgway, 1911:629), 
one could identify females vs. immature males by recording dimensions of 
wing. tail, bill, ete. However, such measurements are neither the most rapid 
nor, it would seem, the most reliable way of determining sex in this species. 
Nor can throat coloration be used in all instances, for although some imma- 
ture males have one or more red throat feathers this is not always the case, 
Furthermore, while Ridgway’s (loc. cit.) statement that the young female 
is “similar to the young male, but throat without dusky streaks,” does indi- 
cate a tendency, it does not provide adequate means for identifying young 
hummers as to sex. More specifically, the short streaks or spots on the throat, 
grayish to dusky in the young male, are usually paler, more blurry, in the 
young female, but this sex difference is subtle and may almost overlap, so 
that the observer, unless he has studied carefully the throat markings in series 
of immature Rubythroats, will probably err in his judgment of some individ. 
uals. 

Tail spots. According to the series at hand, the fourth rectrix (from the 


outside) of females shows at least a trace of white at the tip. By contrast 
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young males, which otherwise display white tail-spots similar to those of fe- 
males, show no trace of white on this rectrix. 

The sixth primary.-\n the present study the shape of the sixth primary 
(or the fifth counting from the outermost, or tenth, primary), a feather that 
seems not to have been used by previous workers, proved the most reliable 
single character for determining sex irrespective of age. It is true that Ridg- 


way, in his characterization of the genus Archilochus, says that the “six inner- 
most primaries |are|) abruptly narrower than the rest, with the edge of |the 
inner web forming a more or less prominent angle subterminally.” Now 
among these six narrow primaries, the outermost, or sixth, is conspicuously 


narrower than those (the seventh through the tenth) lying distal to it; this 


holds not only for adult males but also for immature ones. In males the tip 


of this primary is more pointed and more abruptly angulated than in females. 
Also its outer web tapers so as to become extremely narrow along the distal 
half of the feather. Subterminally, the width of this outer web is approx- 
imately | mm, in females, whereas it is 0.3 mm. or less in males (a difference 
readily seen at a glance), 


Acre CHARACTERS 


The distinctiveness of the adult male has already been mentioned. Adult 
females are not so easily singled out, and they might be confused with young 
females in the postbreeding or premigration season. Ridgway (1911 :629), 
although helpful, does not make a direct comparison of females of the two 
age classes. In our series only one adult female (taken in mid-September} 
was available for plumage comparison. This specimen resembled most of the 
young hummers in that extensive molt was apparent over head, breast, and 
belly regions. The old bird, but not the young, also was molting the upper 
tail coverts, which were mere pinfeathers. Although the Rubythroat is said 
to have a complete molt in spring (fide Bent, 1940:358), we find no mention 
of its molting extensively in September. As is consonant with Ridgway’s im- 
plication (loc, cit.), the throat and belly regions of the adult were whiter than 
in young females, and also the adult’s flanks were more grayish, lacking the 
decidedly buffy tinge of the immatures. The remiges, and especially the rec- 
trices at their tips, were more worn in the older female Rubythroat, and the 


remiges had a rather more brownish cast than did those of immature birds. 


Sex Ratios anp Ace Ratios 


Birds trapped or taken from the Crotalaria population showed an even sex 
ratio, 16 males to 16 females. Of this series of 32. only two (a male and a 
female) were adults, the rest being birds of the year. From this sample, 


which was obtained randomly or strictly on the basis of availability, we may 
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say tentatively that adults made up only about 7 per cent of the aggregation. 


Since three er four adult males were noticed in the group, this would tend 


to support the estimate that this gathering comprised 100 or more individuals. 


Bopy Weicut anp Weicut Loss 


Body weight. -\n the Savannah River Plant area, a triple-beam balance 
taken into the field enabled prompt weighing, inside a car, of birds netted 
or shot for study purposes. The times at which birds were obtained varied, 
so that very little bias results from daily fluctuations in weight. The data 
on body weight, or total weight, of Ruby-throated Hummingbirds, as well 
as on heart weight relative to body weight and on fat content, are summarized 
in Table 1 (see Figure 1, also, for total weight). In both sexes body weight 
tends to fluctuate until mid-September, whereupon it increases. Just as fe- 
males have larger measurements than males, so they tend to weigh more, the 
mean values (weighted) derived from Table 1 being 3.84 grams for females 
and 3.51 grams for males. A comparable difference holds for samples from 
both earlier and later parts of the aestivo-autumnal period. Weights of males 
taken on September 23 and November 4 are about 36 per cent greater than 
those handled from September 6 to 9; similarly, those of females taken on 
September 23 are some 45 per cent greater than those obtained on September 
6 to 9. As may be judged from weight data in the literature and from the 
fact that the hummingbirds taken in earlier September already were mod- 
erately fat, the per cent increase in weight from mid- or early summer to 
late September would seem even more drastic, probably of the order of 50 
to 70 per cent. 

Weight and moisture loss. A test of weight loss after death was made for 
seven specimens. Taken between 7:20 and 9:35 a.m., these were weighed 
almost immediately after death. then kept in small aluminum-foil cones 
placed inside protective paper cones, and finally weighed again after periods 
of 3.5 to 5 hours (the day was very hot and the cones were kept in a shady 
place). Weight loss in the hummingbirds in this period, which averaged more 
than four hours, ranged from 0.26 to 1.87 per cent, averaging 1.09 per cent. 
Whether paper cones alone would have checked desiccation as satisfactorily 
as this remains to be determined. It is our feeling that metal-foil cones pro- 
vide an adequate safeguard against desiccation and consequent weight loss 
in small birds collected in hot weather. Such a safeguard is recommended if 
such specimens are to be carried for several hours before they are weighed. 

As to the netted birds, it was noted that considerable moisture formed in- 
side the vials in which Rubythroats were kept for several minutes. Inserted 
dry, the birds would come out damp. Dr. Eugene Odum expressed interest 


in this fact, commenting that “birds are not supposed to sweat.” One of the 
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TABLE | 


Booy Weicur, Heanr Ratio, ano Far Content os HUMMINGBIRDS 
IN Late StmMer ano Fats 


Males 


Total Body Weights Fat Content. Collected Birds 
Date! Collected and Color Heart Per Cent Per Cent 
Marked Birds Ratio Gross Fat of Fat of 
No Mean Extremes No Ratings Wet Weight Dry Weight 


July 15 15.1 15.88 
Sept. 6, 7 5.92 

Sept. 3.85 

Sept. 9 : 5.82 

Sept. 12 6.46 

Sept 581 18.8, 28.6 47.82, 61.05 
Sept. a 75.64 
Nov W.6 74.08 


June (G) 

Aug. 2, 11 (G) 

Sept. 6, 7 

Sept. 8 7 7 (3.0) 

Sept.9 (3.5) 

Sept. 12 (3.7) 

Sept. 15 (G) 16.3 42.35 
Sept. 16 : y » 4.4 1.66 . (4.0) 28.2, 32.6 60.13, 64.72 
Sept. 25 73, 1.16 (5.0) $1.2, 45.9 75.37, 77.89 


1G" in parentheses refers to » ens taken by Johnston in the Macon, Georgia, regior ie 
to @ specimen taken by H. | Stoddard in 1954 in western Florida Four specimen female 
June Il; male, Sept. 8; female, Sept. 15; female, Sept. 16) were adults, the others were im 
matures 

Heart weight expressed as a percentage of body weight, as determined for 12 males and 11 
females 

Crude estimates, thus l slightly fat, 2 somewhat fat, 3 moderately fat, 4 very fat 
and 5 extremely fat; these estimates were made before the fat content was determined 


writers (Norris), having seen that nectar was an important food item, won- 


dered whether some or most of the moisture was excreted via the cloaca and 
anus, It might be added that when the living hummingbirds were handled, 
the surrounding temperatures were usually warm to very hot. In this ob- 
servation of moisture loss by closely confined hummers we might have the 


germ of an interesting physiological problem. 
Heart Ratio 


Hearts from a number of specimens were excised for weighing. First, 


stumps of vessels were trimmed off, blood was washed from the auricles, and 
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the surfaces of the hearts were gently blotted. Weights were recorded to the 
nearest five-thousandths gram on the same balance as used for body weights. 
It is apparent in Table 1 that the “heart ratio.” or heart weight/body weight 
ratio, decreases as total body weight increases. Thus the high ratio character- 
istic of relatively lean Rubythroats, which seems to be 2 per cent or more 
even in females (ef. Hartman, 1954:468; also the August 11 specimen, Table 
1), becomes increasingly obscured as the birds wax heavier and fatter with 
the passage of September. As Odum and Perkinson (1951:219, 229) point 
out for a passerine species, the heart’s fat deposits, unlike those of other 
parts of the body, show little seasonal variation. Hence, a decrease in the 
heart-ratio value with increased general fat deposition, which is especially well 
illustrated by the data on female hummingbirds (Table 1), was actually to 
be expected. For this reason very fat birds are not useful in ascertaining 
heart ratios for comparative purposes. 

Actual heart weights, in grams, were as follows: 12 males, O71 * O12 
(0065-080): 11 females, .063 .0O16 (.055-.075). Coefficients of vari- 
ability were 5.6 for males, 8.3 for females. This difference, in which the 
male has the larger heart, is statistically significant (¢ = 4.1; P<.O1): it could 
be accentuated if expressed in terms of heart ratios for birds with little or no 
fat. Even the ratios for the more or less fat specimens (Table 1), while of 
limited value for interspecific or higher-category comparisons, provide good 
indications of sex differences in heart size. Thus, while the heart ratio of 
the fattest male was reduced to 1.50 per cent, those of the two fattest females, 
collected at the same time as the male, were both reduced to approximately 


1.16 per cent. 


Fat CONTENT OF SPECIMENS 


In making fat extractions of certain of the specimens, Connell based his 
procedure on that outlined by Odum and Perkinson (1951:217, 218). As is 
evident in Table 1, both the gross estimates or ratings of fatness and the 
exact percentage values for extracted fat show increases in mid- and late 


September. Clearly the total-weight increases are due largely to increased 


deposits of fat. Although quite limited, the data from adult hummingbirds 


suggest that there are no appreciable differences in fatness with reference to 
age class. Immatures, which made up over 90 per cent of the aggregation 
in the Crotalaria patches, were among the fattest and heaviest of the collected 
birds, and they probably are typical of the species as a whole. Incidentally, 
the young female weighing 5.65 grams, of which 45.9 per cent was fat, is very 
likely the heaviest and fattest Rubythroat on record! As may be calculated 
from figures in the column on wet weights, the last hummingbirds shot, on 


September 23 and November 4, were carrying from 1.7 to 2.6 grams of fat 


‘ 
he 
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(averaging about 2.1 grams), a considerably heavier load than was estimated 
by Pearson (1950:151). As has been pointed out by Odum and Connell 
(1956), if Pearson’s data, including figures on flight speed and rate of 
energy expenditure, are employed, 2.1 grams of fat should enable Ruby- 
throated Hummingbirds to fly about 800 miles hence across the Gulf of 


Mexico. 


TOTAL wT. 


~ NON-FAT wT. 


3 


4 / 
/ 
TOTAL LIPIDS 


PREMIGRATION 
AGGREGATION 


JUNE + JULY AUG SEPT. 


Fic. 1. Changes in weight and fat deposition in Ruby-throated Hummingbirds in late 
summer and fall. Numerals above vertical bars indicate number of specimens for each 


SUMMARY 


In early September, 1955, an estimated 100 to 150 Ruby-throated Humm- 
ingbirds foraged, waged battle, and roosted in about four acres of Crotalaria 
in the Savannah River Plant area, Aiken County, South Carolina. Much of 
their food was nectar taken from the Crotalaria flowers. The birds’ numbers 


declined after mid-September, and the last individuals were seen on Sep- 
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and Johnston 


tember 24. Ten hummingbirds caught in mist nets were color-marked, but 
there were no repeat records. Both the shape of the sixth primary and the 


throat coloration provided criteria for distinguishing in the hand males and 


females among immatures. An adult female lacked the ventral buffiness char- 
acteristic of young females. The sexes were present in about the same num- 
bers, but adults (male and female) seemed to comprise only about 7 per cent 
of the aggregation. Body weights for summer- and (especially) fall-collected 
hummingbirds (including some from Georgia and Florida) averaged about 
3.8 grams for females and about 3.5 grams for males. Weights increased 
markedly after mid-September, as did fat content. Heart ratios, in contrast, 
decreased with increase in body weight and fatness; heart weight per se 
was relatively constant and was significantly greater in males than in females. 
Fat content, expressed as per cent of wet weight, ranged from about 11 to 15 
per cent in June to about 41 to 46 per cent in heavy, premigratory individ. 
uals. The heaviest birds, each carrying about two grams of fat, were thought 


to have sufficient fuel to travel nonstop some 800 miles. 
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SOME AVIAN FLYWAYS OF WESTERN AMERICA 
BY LOYE MILLER 


M UCH has been written concerning the pathways followed by birds that 
pass back and forth in seasonal migration but, in North America, 
these items pertain largely to the eastern and mid-western sections. Many of 


the routes followed are hypothetical, being drawn with the ruler laid down on 


the map and connecting the breeding area with wintering area or point of 


release with point of recapture, too littke being known as to the specific route 
followed. Furthermore, even those excellent accounts that report the bird in 
actual transit deal with migrants flying at low elevations and where topog- 
raphy of land surface enters as a determining factor and the element of guid- 
ance receives the major emphasis. 

In the western United States some local flylines seemingly are determined 
by contrasting elevation and the correlated conserving of energy on the 
part of the bird. Relatively low basins are isolated by kigh and abrupt moun- 
tain masses through which water gaps and faulting lines form the main path- 
ways of communication. These mountain passes may constitute pathways of 
seasonal migration or of slower diffusion through a succession of years. The 
factors of guidance or of upwelling air currents may participate but they 
appear to be of minor significance. 

Many years of field work on my part in California and Arizona have re- 
sulted in some rather distinet impressions supported by definite data. These 
impressions, used in oral presentation before classes in ornithology, | have 


been urged to present in some more permanent medium. 


THe Rove or Lines 


One striking character in the physiography of California is the multitude 
of its fault lines. The San Andreas, Garlock, Elsinore, and Sierra Madre 
faults to mention but a few, have | am confident had an influence upon bird 
movement (Fig. 1). My many camps along one or another of these lines 
have given me the feeling that they constitute fly-lines for birds that are even 
more definite than some of the sky-ways of human aviators and sometimes for 
comparable reasons. 

The San Andreas Fault. -Vhis great fault begins with the extended trough 
of the Gulf of California, in Mexico. Here in late March of 1938, 1 watched 
the California Gulls (Larus californicus) organizing their bands to set forth 
on the northwestward drift to the breeding grounds in the basin country of 
California and Nevada. 

Farther along this fault the Coachella Valley, leading into San Gorgonio 


Pass, offers a pathway ranging from below sea level at Indio to approximately 
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2.000 feet at Banning, whereas the mountains on either side of the pass rise 
to 10,800 and 11,400 feet. Many observations have been made along this 
segment of the fault. Birds actually watched in transit are recorded as 


follows 
Mareh 15, 1913.—-A_ mixed flock of Vaux Swifts (Chaetura vauxi), Violet-green 
(Tachycineta), Cliff (Petrochelidon), Tree Uridoprocne) and Barn (Hirundo) swallows 
moving slowly to the northwest 
April 18, 1916.—A flock of the same species moving similarly. In addition there was 
one Belted Kingfisher (Megaceryle alcyon) by himself 
The Southern Part of San Andreas Fault 
Gulf of California to Central Valley 
Elsinore F oult 
Garlock Fault 
Mill Creek Canyon (Fault & Erosion) 
Erosion Poss Arroyo Seco 
Erosion Pass Keorsarge Poss 
Erosion Poss Echo Summit 


Great Central Valley (Orogenic ) 


TRIBUTION MAP 


Fic. 1. Outline map locating reutes in California that are mentioned in the text. Den 
sity of stippling suggests concentration of migrants through narrow parts of passes 


Prepared by Gene Christman 
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April 2, 1920. Barn, Violet-green and Tree swallows in flocks. Not in flocks were 
Seott's Oriole Ueterus parisorum), Tolmie Warbler (Oporornis tolmiei), Yellow-throat 
(Geothlypis trichas) and Black-crowned Night Heron (Nycticorax). 

March 26, 1921.-Violet-green Swallows in flock 

March 30, 1921. A dozen Phainopepla nitens in a fairly close flock moving out through 
the pass 

April 8 1922. An Osprey (Pandion haliaetus) beating out the pass against the wind 
just above the desert shrubs. A large flock of Swainson’s Hawks (Buteo swainsoni) tar 
ried to feed on sphynx moth larvae at a point below sea level. On one spring trip a flock 
of White-fronted Geese (Anser albifrons) worked northward through the pass near White 
water Ranch. They were flying less than 15 feet above the creosote bushes and tacking 
back and forth against a strong headwind 

April 9, 1922.-Large numbers of Lewis Woodpeckers (Asyndesmus lewis) at the north 
western end of the pass below Beaumont 

Further items are merely repetitious and need not be included. 

From San Gorgonio Pass the fault leads northwest through Cajon Pass 
and Swarthout Canyon to Antelope Valley, which is occupied by desert veg- 
elation of Joshua tree, creosote bush, various cacti and sagebrush. Here 
during the spring migrations, | have observed steadily moving flocks of sand- 
pipers and White Pelicans (Pelecanus erythrorhynchos) close above the 
Joshua tree forest and a single Bonaparte Gull (Larus philadelphia) in high 
plumage that seemed to be catching a meal of grasshoppers en route. 


Near old Fort Tejon the San Andreas Fault breaks across the southern end 


of the great Interior Valley of California, the Sacramento-San Joaquin basin 


that runs for the major part of the length of the state at an elevation of less 
than 2,000 feet and migrant birds have no further need of the great fault 
as a flyway to the northward. 

The. local subsidary fault of Mill Creek Canyon lies parallel with San 
Gorgonio Pass but at a higher elevation. It is separated by a relatively low 
notch from the Whitewater River on the desert side and debauches into the 
San Bernardino Valley to the westward where it connects with Cajon Pass 
of the major San Andreas Fault. On August 24, 1913, just before sunset, | 
saw a flock of Phainopeplas flying through this canyon in close formation 
like a flock of blackbirds. They are not found in this canyon ordinarily but 
these individuals were seemingly moving from the San Bernardino area to 
their wintering grounds in the Colorado Desert, perhaps as far south as 
Sonora. Abundant mistletoe berries furnish a winter food supply for a large 
population of this species in the Colorado Desert basin. 

The Elsinore Fault. \n the early history of California as a state the Butter- 
field Stage Company played an important part in connecting coastal southern 
California with the eastern United States. Part of the stage route through 
the mountain and desert barrier to the eastward followed the Elsinore Fault 
that opens into the valley of the Santa Ana River near the present city of 


Corona. Along this fault near the site of the former stage station of Temescal 
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| found on April 9 of 1907, numbers of Lewis Woodpeckers in northward 
movement and in August of 1908 large flocks of White Pelicans. 

The ephemeral Lake Elsinore and Lee Lake occupy this depression. In 
certain rainfall cycles, the White Pelicans are abundant on Lake Elsinore. 


The Santa Ana Mountains rise very abruptly to an elevation of 5,600 feet 


along the west side of the fault. The pelicans seemingly preferred not to 
scale this high wall. 

The Garlock Fault..-This transverse fault extends for many miles across 
the southern end of the Sierran block to cut through the mountains east of 
Bakersfield via Tehachapi Pass and connect the Mojave Desert with the 
great Central Valley. Through this pass two great railway systems send all 
their eastbound traffic from the San Joaquin Valley. The Garlock joins the 
San Andreas Fault in the vicinity of old Fort Tejon. Along its course there 
may have diffused the several species of desert plants and animals that are 
found in the southern end of the San Joaquin Valley. 

Only once have I been fortunate enough to observe it as a “fly-line” in 
active use. On one of my spring trips to Berkeley, i stood on the observation 
platform of a Southern Pacific train near Mojave Station and watched a 
flock of gray geese flying low over the desert scrub, overtake our laboring 
train and pass on through the notch cut through the Tehachapi Mountains 
by the Garlock Fault. 


Tue Rove or Erosion Passes 


A fascinating aspect of biologic study in southern Arizona is the mixture 
of northern and southern faunas that one encounters there. This blending 
takes place, to be sure, across a man-made political boundary not visible to 
the wild creature. Nevertheless there are certain pathways that are recog- 
nizable. Two of these have been especially evident in my field studies. One 
of them is the valley of the Santa Cruz River. From the region of Nogales 
it runs northward to join the Gila River beyond Tucson and thence into the 
great Colorado basin. The Beardless Flycatcher (Camptostoma imberbe), 
Ferruginous Pigmy Owl (Glaucidium brasilianum), and Boat-ailed Grackle 
(Cassidix mexicanus), to mention but a few, come northward along this path 
into Arizona. 

In early April of 1894, I saw a flock of about a dozen Black-headed Gros 
beaks (Pheucticus melanocephalus) migrating along this fly line. They were 
all males, they were in a compact flock and moved steadily northward over 
the desert vegetation just out of old Tucson. 

About 15 miles west of Nogales the Pajarito Mountains are cut through 
by the narrow gorge of Sycamore Canyon that is occupied by a stream flow- 


ing south into the Magdalena drainage of Sonora. By way of this canyon we 
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have received from Mexico a number of plant species, a small minnow, a 
frog. and a tree snake. On June 30, 1945, all at once the canyon was en- 
livened with the calls of many Yellow-billed Cuckoos. They were not there 
during the two previous days and by July 2 they were heard no more. On 
June 30, also, two strange raptors were observed passing through the gorge 
close to our camp. My camp mate, A. J. van Rossem, and | saw them but 
neither could name them. We were quite in agreement, however, that they 
were strangers to the North American fauna. They disappeared slowly down 
the gorge and have remained an enigma ever since. 

The San Gabriel Mountains of California make up the east-west barrier 
that separates the coastal plain of the Los Angeles area from the Mojave 
Basin to the northward, The deepest erosion notch through this range is cut 
by the Arroyo Seco that descends into the busy metropolitan area near where 
the littke Mexican pueblo of Nuestra Senora La Reina de Los Angeles was 
first established in the early days of Spanish colonization. 

For 25 years my home was on the west bank of this waterway that I soon 
learned was likewise a flyway. A high gear automobile road now takes ad- 
vantage of this gateway through the wall but the birds must have used it for 
a geologic period. Time and again we have stood on our overlook baleony 
and watched the flocks of White Pelicans ploughing the air up the Arroyo 
Seco only a few hundred feet above the housetops. About the last of March 
I would begin to expect them and have even made bold at times to predict 
(with success) that, within the week, some of us would see the White Peli- 
cans passing northward up the canyon headed for the Great Basin. One 
spring | happened to be on the slopes of Mt. Wilson when a flock came in. 
They had not gained quite enough altitude to take them safely through the 


notch, so they had to circle in an up current. [| actually looked down upon 


the backs of these great birds, some of them measuring upwards of eight 
feet in wing spread, They looked most incongruous against the pine trees of 
the mountain sides. 

Much of the eastern border of California is separated from the Great Basin 
area by the high, abrupt wall of the Sierra Nevada. In this area altitude must 
certainly influence the course of migration, since much of the range lies at 
12.000 feet or more, and gateways at lower levels offer a distinct advantage 
to heavy bodied birds during extended flights. 

One such gateway lies at the head of the American River near which | 
camped for two summers. Here again the White Pelicans were observed on 
June 15, 1919, passing between the interior valley of California and their 
breeding grounds at Pyramid Lake in the Great Basin country. They flew 
so low over the pine tops that the rush of their wings was like escaping steam. 

Another summer we were camped at Bull Frog Lake on the west side of 
Kearsarge Pass in the southern part of the Sierra. On August 23, 1928, I 
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stumbled up to the pass in the half light of dawn to watch the sun come up 
out of the desert to the eastward. I was soon diverted, however, to bird 
watching and spent nearly four hours beside the survey marker that registered 
11,823 feet. Peaks rose abruptly another thousand or more feet on either 


side, the divide was almost knife-edge sharp and devoid of vegetation, yet 


birds were moving through. Chipping Sparrows (Spizella passerina), Audu- 


bon’s Warblers (Dendroica audubonii) and a small greenish warbler passed 
through from the west. One Red-tailed Hawk (Buteo jamaicensis) went 
through but the most impressive was a flock of White-fronted Geese ( Anser 
albifrons). Just as the sun came up a dozen of these geese came wedging 
their way in from the northeast headed for their wintering grounds among 
the grain fields of the great Central Valley. They cleared the pass by what 
seemed only a few inches almost scraping their checkered breasts on the 
sharp rocks but a few dozen yards from me. They had probably been flying 
all night and they were conserving every ounce of fuel. Their steady wing 
beats carried them through the notch and out over the lower parts of the 
canyon where the sun had not yet risen. | saw them disappear into the blue 
shadow whence they could plane down to a resting ground in the marshy 
country about Buena Vista or Tulare lakes. | wondered how many genera 
tions of their ancestors had followed that same trail through the notch of 
Kearsarge Pass. 

True it is that many observations have been made that record birds mi- 
grating at fairly high altitudes and quite independent of surface topography. 
Here they may gain ultimately by advantageous air currents or meteorologiv 
“fronts.” On the other hand, | am inclined to believe that, all other factors 
being equal, the bird will fly at a moderate altitude if no barrier confronts 
him, and that mountain passes here in the West have determined some very 
definite fly lines. 


SUMMARY 


Actual observations of moving birds through mountain passes in California 
and Arizona are put on record, These passes are discussed under two heads 
fault lines and erosion gaps. It is postulated that altitude is an important 
factor in the bird’s metabolic economy during migration. Hence it may deter 


mine the migration route. 


Mcseum or Verresrate Zoovocy, Berkecey, 27, 1956 
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FOOTEDNESS IN DOMESTIC PIGEONS 


BY HARVEY I. FISHER 


| studies of the landing forces of Domestic Pigeons (Columba livia) it 


was noted (Fisher, 1956a, 1956b) that the birds did not always land si- 
multaneously on both feet. The apparatus used made it possible to determine 
which foot was of primary importance in landing. 

In some landings both feet are uniformly extended forward and down to 
meet the platform: this is designated as landing on both feet. At other times 
and in other pigeons the right or left foot is extended farther forward and 
bears the main brunt of landing; the opposite leg and foot are moved later- 
ally and apparently serve as a balancing brace at the time of contact with 
the pereh. Any laterally directed push exerted by either leg is indicated as 
a lateral foree on the recording drum of the machine. A right-footed landing 
is one in which the left leg and foot are the brace and the right foot touches 
down first to stop the bird. Left-footed landings are characterized by a bal- 
ancing function of the right foot, while the left takes the force. 

Correlation of slow-motion pictures, of observation at the moment of land- 
ing, and of the record of forces measured by the apparatus enabled me to 
establish “patterns of footedness” for each pigeon. 

The 


(1956a). In the present experiments the birds usually were landed at least 100 


general methods of handling the birds were as described earlier 
times in a 3-hour period at weekly intervals. Duration of experimentation 
with each bird ean be found in Table 1. Birds nos. 54-104 were used in 1954 
1955, the others (106-110) in 1956. Because many of these data were gath- 
ered from experiments designed for other purposes, only fragmentary infor- 
mation was available on several birds. On some dates, data on footedness 
were taken only part of the time. However, the data analyzed included 7259 
landings by 11 different pigeons. 

From the curves representing forces exerted by the feet it is possible to 
derive two kinds of information on footedness footedness at the time of 
initial contact with the platform and footedness based on greatest lateral force 
exerted during landing. Both these analyses were made and the results did 
not greatly differ. The foot used as a brace on the initial contact with the 
platform was usually the one that exerted the greatest force later in the proc- 
ess of landing. For example, in Table 1 it may be noted that, on an initial 
contact basis, bird no. 102 landed 56 per cent of the time on the right, 37 
per cent on the left, and 7 per cent on both; comparable data, on a greatest 
lateral force basis, are 50 per cent right, 34 per cent left, and 16 per cent both. 
Further, it appeared that initial choice was a better indication of innate be- 


havior than was greatest force, which might depend on other variables, such 
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Fisher 


as imperfect balance after landing, for example. Therefore, all data in this 
paper were derived on the basis of the initial contact. 


RESULTS 


Data in Table 1 indicate that, if all the landings for each bird are consid- 


ered, seven of 11 pigeons were right-footed most of the time, three were left- 


footed, and one (no. 108) showed no significant preference for either foot, 


(No. 57 is a special case to be discussed later; it is here considered to be 
right-footed.) In each instance the preference was significant (at least 3 to 
1, except for pigeons 102 and 107); in no, 102, with only 244 observed land- 


ings, the difference may or may not be significant, but the difference between 


TABLE | 


SumMaArY OF FooTEDNESS ELEVEN 


Pigeon Total Duration of Foot landed on 
number landings experiment 
weeks Right Left 


54 27.2 66.0* 
55 63.8" 22.9 
97 (first 70.2° 
weeks) 
(last 
weeks) 
101 7 65.6" 
102 y 56.1* 
104 12.5 
106 918° 
107 $5.1 
108 
109 925° 
110 93.3° 


* Indicates predominant use 


35 per cent and 53 per cent for pigeon 107, which was observed on more than 
1300 landings, was significant. 

It is of interest that three birds (nos. 106, 109, 110) were right-footed 
more than 90 per cent of the time. The other extreme is of course no. 108 
which was nearly “ambidextrous.” 

Simultaneous and equal use of both feet usually occurred less than 15 per 
cent of the time (Table 1, Figs. | and 2); bird no. 104 showed 40 per cent 
of the landings on both feet, but this was seemingly a phenomenon associated 
with the small number of landings. 


Figure | illustrates the day-to-day variation in footedness as exhibited by 
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pigeon no. LO7, Such working graphs were constructed for each bird. Fig- 
ure | represents a situation similar to that found in pigeons 54, 55, LOL, 102. 
and 108. Several interesting facts are evident, and they are generally true 
for all the pigeons just listed. On the first day's trials the birds showed less 
preference than was usual in later trials. The only pattern visible was that 
for several weeks (April 19-May 1, for example) a bird would be left-footed, 
then be right-footed for one to three or four weeks, and finally again be left- 
footed or right-footed, as the case might be. Footedness in these pigeons might 


thus be considered partly as a pattern set up each day by some event during 
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1. Choice of foot during 14 successive, weekly sets of LOO experimental landings 


by pigeon number 107 


the first trials of that day or perhaps by something in the latter landings of 
the previous period of experimentation. However, it is evident in Figure | 
that no. LOT was essentially left-footed for the first eight weeks and then 
gradually became predominantly right-footed. 

In an attempt to discover the causes of change in footedness, the data for 
each bird were set up in successive groups of 20 landings on each date. In- 
formation in Tables 2 and 3 is selected from the much more extensive work- 
ing tables for these birds. Study of these working tables revealed that the 


pigeons demonstrated less preference for either foot during the early trials 
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on any one day than was generally the case for subsequent trials on that day. 
Note the data in Table 1 on pigeon no. 104. Further, in Table 2 compare 
landings | to 20 with the average of any other set of 20. Bird no. 108 (Table 
3) did not show this pattern, but remember that, considering all dates and 
trials, it was the one bird that showed more or less uniform use of either foot. 
It is of passing interest that the landings from 40 to 80 in no. LOB were sig- 


nificantly right-footed, based on the averages of all trials, not just those 


shown in the table. oe 
Rapid, perhaps day-to-day, changes from left to right or vice versa might . e 
be foreshadowed by changes in choice evident the preceding day of trials, - 
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Fic. 2. Choice of foot during 12 successive weekly sets of 100 experimental landings 
by pigeon number 109. 


This did not seem to be true, however. There was no tendency, for example, 
for a right-footed bird to be more left-footed in the later trials of the day 
preceding its change to the left-footed condition, 

Figure 2 illustrates successive experiments with a bird that was unques- 
tionably right-footed. Birds 109 and 110 were extremes of this type. 


Pigeon no. 57 represented a particularly interesting example of an apparent 
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TABLE 2 
Foo tepness IN Pickon No. 107 on Sececten Dates 


Trials 


Date Foot 2 41-60 61-80 81-100 


right 
April 19 both lost 
left 


none 


May 22 


May 29 


June 19 


June 26 


July 24 


All 14 days of right 
trials— percent both 
left 


change in footedness, This bird was one of six used in extensive experiments 


in 1954-1955 (Fisher, 1956a). Some time after the culmination of the ini- 
tial experiments, all the birds exhibited typical symptoms of Vitamin B de- 
ficieney and their condition was later diagnosed as such. The pigeons had 
been held indoors for nearly a year, and fed a diet of cracked corn, cracked 
wheat, and sorghum grain. However, for three months prior to the appear- 
ance of the symptoms the diet was primarily cracked wheat which was stored 


in a heated building; the vitamins were largely lost under these conditions. 
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TABLE 3 
Pickton No. 108 ON Secectep Dates 


Trials 


Foot 41-60 
right 


April 19 both none 
left 


April 24 


July 24 


All 14 days of right 
trials percent both 
left 


Treatment of the birds with concentrated vitamins apparently resulted in 
complete recovery, 

No. 57 which had been a right-footed bird prior to the deficiency (Table 4) 
became decidedly left-footed and remained so until its death from other causes 
some six months later. It is significant that the change took place within a two- 
week period, At autopsy there was observed a macroscopic lesion of the 
central portion of the central lateral part of the right cerebral hemisphere. 
Whether the damage was induced by the deficiency and whether the lesion 
caused the change in footedness could not be determined: the evidence was 


circumstantial, 


This pigeon showed the typical less-defined choice of foot in the initial 20 


to 40 trials each day. As a right-footed bird the initial trials each day were 
about 54 per cent right and 39 per cent left: by the end of the first LOO land- 


ings each day it landed 90 per cent on the right foot and 5 per cent on the 


Date 61-80 81-100 Ps 4 

9 

6 5 5 2 1 

2 6 6 2 

17 17 18 14 

July 3 2 2 2 0 | he 
16 17 14 18 18 

1 2 2 0 

July 10 6 2 
10 16 12 13 12 = 4 

10 16 19 20 18 he 

7 0 0 

13.2 78 13.0 

10.4 13.9 128 12.0 12.1 
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TABLE 4 
IN Pickon No. 57, Pencentaces 


Trials 


Foot 41-60 


right 
Dec. 3-30 both 
left 


right 
Jan. B Feb. 9 both 
left 


left. As a left-footed bird, it averaged 72 per cent left and 25 per cent right in 
the first 20 trials each day, and by the finish of the day's trials it averaged 
86 per cent left and 10 per cent right. 

It should be noted here that the birds were worked in pairs in so far as 
was possible; that is, nos. 54 and 55, LOL and 102, 107 and 108, and 109 and 
110 were flown and landed on the same days. The fact that the two birds in 
a pair did not always show the same preference indicated the probability that 
external factors were not the deciding factors on any one day. Further evi- 
dence for this probability is in Tables 2 and 3. Compare. for example, the 
percentage for the two birds on July 3. 


SUMMARY 


Observations and mechanical recordings were made of 7259 experimental 


landings by 11 domestic pigeons. During the five to 16 weeks of experimen- 
tation with each bird it was noted that seven pigeons used the right foot pre- 
dominantly, three the left foot, and one bird showed no particular preference 
for either. Three birds used the right foot more than 90 per cent of the time. 
No individual showed such a significant choice of the left foot: no. 57 used 
the left foot 83 per cent of the time but only under abnormal conditions. One 
might say, therefore, that the right-footed condition was usual and that the 
left-footed pigeons were not as strongly left-footed as the right-footed birds 
were right-footed. 

To my knowledge, predominant use of right or left limbs has not been 
demonstrated previously in any animal except man. 

The pattern in pigeons does not, however, seem to be of the same kind as 
in human beings. In pigeons, although they may show an average preference 
for one foot over a long period of time, choice of foot seems in part to be a 


matter of daily preference. In general, there was less choice shown on the first 
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day a pigeon was landed and on the first 20 to 40 landings each day. Analysis 


of records preceding day-to-day changes in footedness did not reveal any 


gradual change in choice of foot. There may, however, be a gradual change 
over a period of several weeks. 

It may be that there was a determining stimulus in the way the birds were 
handled, but all birds were treated in exactly the same manner and pairs of 
birds landed on the same days exhibited different patterns. If there was an 
external stimulus provided by the experimental situation, it did not affect 


all pigeons in the same way. 
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Own (Aegolius acadicus) 
with meadow vole (Microtus). Photographed on the Weber River, Weber 
County, Utah, in April, 1948, by R. J. Erwin and Richard D. Porter 
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Lark Sparrow oiling its tarsi..-Elder’s (1954. Wilson Bull, 66:6 31) study of fun 
tions of uropygial glands of birds and his review of the literature prompt me to report 
a related activity of the captive male Lark Sparrow (Chondestes grammacus) whose be 
havior | have been studying for over a year. This bird was brought me by Jean Graber, 
whe found it on a sidewalk in Norman, Oklahoma, apparently unattended by either of 
its parents, on June 10, 1955. We judged from the amount of natal down still clinging 
to feathers of back and crown, the quarter-inch length of exposed rectrices, and the way 
the bird sat upon its heels that it was about 10 days old. The sparrow was and has been 
vigorous, healthy, free of obvious ectoparasites, and apparently normal in every way. It 
will not dust-bathe but does take one water bath each second, third or fourth day. Tarsi 
and toes of the bird are sleek, smooth, rather glossy and of a pale flesh-pink color. Its 
pale horn-colored bill is smooth but not noticeably glossy 

Although it was in November, 1955, that the Lark Sparrow was first definitely known 
to oil its tarsi, | had noted, almost from the time it first began to bathe, that after the 
bath it made movements of the head toward the tarsi. But | had not given this much 
notice, believing the bird merely was trying to wipe water from its face. Close attention, 
however, soon showed that the bird was in fact oiling its tarsi. | now have watched this 
operation dozens of times at a distance of about 10 inches the bird is completely trust 
ing and strongly imprinted on me. 

Typically, its behavior after the bath is as follows 

From the kitchen counter, where it bathes in a pie plate, the bird flies to the top of 
its hardware cloth cage and shakes itself vigorously. Then it begins to hop about, + 
casionally holding one wing or the other slightly out to the side with wrist somewhat 
lifted. It repeatedly wipes its face and the area of the eyes upon the cage top; also the 
bill alone sometimes is wiped there. During this short interval of hopping, shaking it 
self, and fluttering the wings, it will bring its widely spread tail around on one side, 
with rump feathers lifted, and begin to make incipient motions of the bill toward the 
oil gland. These preliminary movements are usually repeated on the other side before 
the bird at last puts it bill and face under the rump feathers. I can see the bill touch 
the skin there but cannot see actual touching of the uropygial nipple, though I feel 
certain this is happening 

After briefly touching the gland, the Lark Sparrow deliberately places one foot firmly 
forward on the cage top and rather quickly runs its opened bill down upon the front 
of that tarsus, from bend of heel to the toes. It pulls itself upright, places the other foot 
forward, and treats this other tarsus in like manner. Only after both tarsi have been oiled 
does the bird begin to preen, usually starting by pulling at mid-breast feathers and then 
stripping remiges of either wing. Preening and drying actions, continuing until the 
bird is dry, sometimes require 35 minutes. Once preening has started, the bird neither 
utilizes the oil gland nor employs the bill upon its tarsi. There are, nevertheless, one 
or two variations that may occur after the bath and prior to preening 

For one thing, after taking oil, the bird sometimes will oil, in the described manner, 
each tarsus as many as four times, on some occasions taking a second or third supply of 
oil to do so. For another, it will, additionally, treat its toes; but this is done on an 
average of about one time out of four 

Attention given the toes is curious. Movements are extremely rapid and hard to ob 
serve clearly. For a time | passed this off as scratching. Then | began to see that the 


bird was not scratching its face. The foot was brought directly upward to meet the 
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down-reaching head as it was being lowered; rarely was it brought forward over the wing 
as in normal scratching of head and face. Treatment of toes, when it oecurs at all, takes 
place invariably after the tarsi have been oiled. With head bent down upon the lifted 
foot, the bird rapidly plays the bill over its toes. The act seems to involve more or less 
circular movements of both bill and foot, in lateral planes. Feathers proximal to the bill 
“eem to be touched also by the toes. It is a question whether the bird is oiling its bill 
or its toes. Perhaps it is doing both. 

An interesting feature of the entire oiling procedure is that treatment of legs and 
feet is never seen except immediately after the bath, and is always preceded by the tak- 
ing of oil from the gland. The bird seems not to take oil during preening unassociated 
with bathing. | have never seen it preen directly after touching the gland. Sometimes 
the Lark Sparrow will bathe twice, with a period of a minute or two between. At such 
times, touching of the gland and oiling of legs and feet are done immediately following 
the first bathing but not after the second bath. However brief its bath sometimes may 
be, the bird never fails to oil its legs subsequently. 

| have seen no published reports of this behavior, and none of several ornithologists 
with whom | have discussed the matter had knowledge of it. Yet, Mrs. Aven Nelson, 
Colorado Springs, Colorado, and formerly a member of the botany faculty at the Uni 
versity of Oklahoma, writes me that she has observed this same activity in a pet House 
Sparrow (Passer domesticus) belonging to her sister in Long Beach, California 

Elder (op. cit.) found that ducks with ablated oil glands developed, in addition to 
plumage abnormalities, dryness and cracking of skin on feet and legs. The bills of these 
birds became dry and peeled. He showed that the uropygial secretion is necessary in 
ducks for normal condition of bill but he did not say whether this also holds for normal 
condition of feet and legs. He offered no explanation for the facet that his experimental 
birds regained normal conditions of bills, feet and legs during their third summer 

The question of relating tarsal preening in the Lark Sparrow with the probable shed- 
ding of its tarsal scutes arises. Robert W. Storer (MS. 1952. The problem of the molt 
of the tarsal scutes of birds.), pointing out the paucity of information concerning molt 
of tarsal scales, states that“... it would appear that the scales of the feet of birds are 
molted at least once a year and that this may be under the influence of the annual endo 
crine cycles, This, however, remains to be proved experimentally.” 

There seems to be no description of such molt for Chondestes grammacus, and | have 
not been aware of it in this present individual. The bird's manner and frequency of 
anointing its tarsi have remained the same throughout the seasons and during plumage 
molt 

Behavior of the captive Lark Sparrow suggests that a primary purpose of the oil gland, 
at least in some non-aquatic species, may be other than providing oil for the plumage. 
Perhaps Eugene Law's paper (1929. Condor, 31:148-156), showing absence of oil in 
feathers of certain birds, should not be summarily dismissed (Elder, 1954:11) after all. 


Lovin M. Wurraker, 1204 West Brooks Street, Norman, Oklahoma, July 1, 19560. 


Feeding behavior of Red-tailed Hawks. An uninjured immature Red-tailed Hawk 
(Buteo jamaicensis) was captured by hunters near Dearborn, Michigan, in December, 
1948. The bird was placed in a cage two and one-half feet wide, six feet long and five 


feet high, with a broom handle providing a perch. When | banded the hawk on De 


cember 19, 1948, it weighed 793 grams. Periodically, dead mice and live English Spar 


rows (Passer domesticus) were introduced into the cage. The hawk captured the sparrows 


expertly. It would hold a sparrow under its talons, on the ground, for a minute or more. 


° 
No 2 
Vol. 69, No. 2 


Jone 1967) GENERAL NOTES 18] 


Vol. 6, No 


Then, taking the sparrow in its beak, it would walk to the part of the cage farthest from 


the observer, lower its head and raise and spread its wings so as to completely hide its 
head and body from the observer. It would then pull out some remiges and proceed to eat 
the sparrow. If the observer moved so as to obtain a front view of the hawk, it would turn 
quickly, always keeping its back toward the observer and keeping the prey well hidden 
When the bird was liberated on February 6, 1999, it weighed 892 grams 

An opportunity to observe the feeding behavior of a wild nestling Red-tailed Hawk 
was provided in the spring of 1956. One young was hatched in a nest within range of 
my window. At 1:10 p.m. June 20, the two-months-old young pounced upon the prey 
brought to the nest by its parent, but did not start eating immediately. The adult flew 
from the nest and for a few seconds the young one merely pecked at the food. Then, 
following violent back and forth movements of the head, it regurgitated two pellets within 
a few seconds. It then fell to eating ravenously. Suddenly it raised and spread its wings 
just as the captive hawk had done. In a few seconds, it folded its wings. After 10 
minutes, it stopped eating and jumped to a small branch beside the nest (not for the 
first time). On June 21, it left the nest tree (for the first time), but on June 23, at 
5:05 p.m., it returned to the nest and began to feed on prey brought there by one of 
the adult hawks. A Flicker (Colaptes auratus) flew over the nest tree, calling. Instantly 
the young hawk raised and spread its wings, while continuing to eat, as it had done on 
June 20. After the Flicker had gone, the hawk folded its wings again. Perhaps this 
behavior serves to hide the prey from possible competitors. 1150 
Brewer Road, Leonard, Michigan, August 21, 1956 


Specimens of three birds uncommon in New Jersey. A collection of birds re 
cently made by me in New Jersey contains specimens which supplement the recent list 
of the birds of that state (David Fables, Jr., 1955. “Annotated list of New Jersey birds.” 
Urner Ornithological Club, xi + 95 pp.d. This collection of 108 skins and 94 skeletons 
is deposited in the University of Kansas Museum of Natural History, with which | was 
connected at the time 

Podiceps caspicus californicus. Fared Grebe.—| secured a male (K.U. 32994) with 
testes that measured 4 x 4 mm., weighing 256 gm. on February 16, 1955, at Wreck 
Pond, Spring Lake, Monmouth County. Fables Cop. cit.:15) lists “two, or possibly three, 
sight records” through September 1, 1954. Several Eared Grebes have been observed in 
winter since this date by members of the Urner Ornithological Club (personal com 
munication), but | believe my specimen is the first to be taken in the state. Comparison 
with the series at the American Museum of Natural History indicates the specimen is 
P. ¢. californicus 

Branta canadensis leucopareia. Canada Goose. On December 21, 1954, 1 discovered 
a small, white-cheeked goose accompanying a flock of some 30 Coots (Fulica americana) 
and semi-feral Mallards (Anas platyrhynchos) on a fresh-water pond in Point Pleasant, 
Ocean County. The specimen was obtained the next day. The bird (K.U, 33003), which 
| identified as B. ¢. leucopareia on the basis of size and dark coloration, was a female 
(ovary 25 x 6 mm.) weighing eight pounds and was very fat. The brown reetrices indi 
cate the specimen is a bird-of-the-year. The measurements are as follows: wing (chord), 
107 mm.; tail, 133 mm.; exposed culmen, 45 mm.; tarsus, 77 mm.; middle toe without 
claw, 65 mm. There seems little possibility that this goose had escaped from captivity 
Fables (op. cit.:20) lists several records of birds believed to be of this subspecies, but 
apparently no specimen had been critically examined 


Sterna fuscata fuscata. Sooty Tern. On August 13, 1955, shortly after hurricane 
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“Connie” had passed New Jersey to the west, | saw eight adult-plumaged Sooty Terns 
and one Bridled Tern (Sterna anaethetus) flying over Barnegat Bay near Lavallette, 
Ocean County. The birds were making little headway against the strong southerly winds 
and some of them rested several times on an island approximately 60 yards from me; 
thus | had time to study and compare the two species. With the aid of H. Lyman Sindle, 
| reached this island and secured a female Sooty Tern (K.U. 33036), which had an 
ovary that measured 11 x 5 mm. The bird weighed 150.1 gm. and had two small grass 
hoppers in its throat, and the remains of others in its stomach. Fables (op. cit.:40) lists 
four records of the Sooty Tern from New Jersey: one sight record, two decomposed birds, 
and a specimen which was in a private collection (Huber, 1917. Auk, 34:206). There 
fore it seems my specimen may be one of the few that has been preserved for future 
examination. The Bridled Tern has been recorded once from New Jersey (Fables, loc 
cit.). This reeord is of a dead bird found at Island Beach, Ocean County, on February 
24, 1951, by E. and Q. Kramer. Concerning this specimen, which is number 167592 in 
the collection of the Academy of Natural Sciences of Philadelphia, James Bond (letter, 
Oct. 15, 1956) wrote, “It is in immature plumage, and in such bad condition that | have 
no doubt it had been lying on the beach for many days. Indeed, it may have drifted 
in from far out to sea!” My sight record is the first time the species has been recorded 
alive in the state. —Gien Woorrenven, Department of Biology, University of Florida, 
Gainesville, Florida, September 22, 1956. 


Ring-billed Gull steals food from Coot.During March, 1956, at the Crab Or 
chard National Wildlife Refuge in Cambria, Williamson County, Hlinois, | saw Ring 
billed Gulls (Larus delawarensis) stealing food from Coots (Fulica americana) on four 
different days. The pattern of their actions was essentially the same on each day. 

On March 5, as | was watching Redwings (Agelaius phoeniceus) settle into their 
roosting area, | caught a glimpse of two gulls hovering over a Coot on the shore close 
to the edge of the water. The Coot made jabs at the gulls with its bill, but the gulls 
managed to keep out of reach. Then the Coot apparently was lured away from a morsel of 
food it had been guarding, for suddenly one of the gulls swooped in, picked up some 
thing, and made off with it. The second gull flew off in a wide circle. About 15 minutes 
Jater | saw another Coot eating something as it rested on the water about two feet from 
shore. A gull swooped toward this Coot which dropped its food and darted aside, thus 
leaving an easily obtained bit of food for the gull. The latter picked it up while on the 
wing, carried it about 150 yards, and settled on the water to eat it 

In neither instance could | determine the nature of the food with certainty. However, 
on one occasion it appeared as a stringy, dark-colored material, something like a pond- 
weed might look. On another occasion the food looked white, compact, resembling a 
small dead fish. 

On another day, just as a Coot surfaced after its dive, a gull dived at the Coot. The 
Coot immediately submerged again, apparently to escape attack. In this instance no 
food was involved in the attack. 

| wrote to Mr. Gordon Gullion to find out whether this relationship between gull and 
Coot was a common one. He replied that, “To my knowledge there are no other records 
of gulls taking food away from Coots, however, the robbing of Coots by Baldpate, scaup 
and Canvasbacks has been recorded and | believe is of fairly common occurrence.” He 
also pointed out to me that Bent (1926. U.S. Nat. Mus. Bull. no. 135:366) records Coots 
taking food from Canvasbacks and Redheads.-L. M. Bantiettr, Department of Zoology, 


l niversity of Massachusetts, Amherst, Massachusetts, November 27, 1956 
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Yellow-headed Blackbird nesting in Michigan..On July |, 1955, Robert RB 
Rafferty of the Michigan Department of Conservation found several Yellow-headed Black 


birds on the Presque Isle River in Gogebic County, Michigan. The locality was about 
two and one quarter miles southwest of the town of Mareniseo (T46N, R4I3W, Sections 
31 and 32) and less than six miles from the Wisconsin line. As a result of his discovery, 
we visited this identical area late in the afternoon on June 20, 1956, and soon found 
two male Yellow-headed Blackbirds (XNanthocephalus xanthocephalus). After watching 
one male for some time we realized that he had three mates while the second male had 
two. We were unable to locate a nest that evening so collected a male for the University 
of Michigan Museum of Zoology. This male weighed 97.3 grams and his testes measured 
10 x 8 and 12 x 8 mm. The next morning Walkinshaw again went to the area and soon 
found two nests of the species. Both of these nests were located in cattails (Typha 
latifolia) along the northwest river bank and about 50 feet from the channel. The two 
nests were 15 feet apart and apparently belonged to one male and his two mates. Each 
nest contained three eggs and they were, respectively, 16 and 17 inches above the water 
They were better made than Red-winged Blackbird (Agelaius) nests; well woven onto the 
cattail stalks, they were constructed of cattails and Carex. The first found nest with three 
eggs was collected for the University of Michigan Museum of Zoology 

The area where the nests were found was an extensive marsh consisting mainly of cat 
tails, rushes (Scirpus validus), Juncus, and Bur-reed (Sparganium eurycarpum). Two 
young lads living along the river said they had seen the Yellow-headed Blackbirds prior 
to our visit but that they had never seen them before 1955. They had fished the river 
for a number of years.-Lawnence H. Warkinsuaw, 1703 Wolverine-Federal Tower, 
Battle Creek, Michigan, A. Dyer, Union City, Michigan, W. Corrente 
Berry 6075 Browns Lake Road, Jackson, Michigan, September 
26, 1956. 


Nesting of the Bahaman Yellowthroat.. Since nothing has been recorded concern 
ing the nidification of the Bahaman Yellowthroat (Geothlypis rostrata), the following 
account of a nest of the Eleuthera race (G. r. coryi) should be of interest. This was 
found on June 18, 1956, by Herbert Sands, one of my students, who showed it to me 
on the following day. The nest was situated about two feet above the ground in a six 
inch cavity of a broken-off stub of a living custard apple tree (Anona sp.) in a tem 
porarily “dry” mangrove swamp. On June 19 the nest, which was composed of leaves 
with a soft lining of grass, contained two partly-fledged young that were being fed by 
both parents..-F. M. Cotitert, Tarpum Bay, Eleuthera, Bahamas, October 1, 1956 


Mourning Dove nestlings infested with larvae of Philornis. Two nestling 
Mourning Doves (Zenaidura macroura), heavily infested subcutaneously with fly larvae 
were found at Baton Rouge, Louisiana, on July 17, 1956. The maggots, which were seat 
tered over all body surfaces, including the abdomen and underside of the wings, meas 
ured about one-half inch long and three-sixteenths inch in diameter, Since they were 
imbedded just below the epidermis with an external opening about one-eighth inch in 
diameter, they were very conspicuous. The maggots were in an advanced stage of de 
velopment and could be forced from their host easily by slight pressure applied at the 
base of each parasite. Seventeen specimens were removed from one dove and 26 from 
the other 

Several larvae were taken to Dr. J. H. Roberts, Entomologist, Zoology Department, 


Louisiana State University. Under Dr. Roberts’ care, they pupated the day following re 
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moval from the doves and emerged as adults 10 days after pupation. Adult flies were 
cent to ©. W. Sabrosky, Entomology Research Branch, U.S. Dept. Agric., Beltsville, 
Maryland, who identified them as members of the rare and unusual subtropical and 
tropical genus Philornis of the family Muscidae. Since Sabrosky suspected that a new 
species was represented, no specific name was given 

Ai the time of discovery, one dove was eight days and the other nine days old. Although 
infested with the maggots, the young doves remained in a healthy condition, acted normal 
and appeared to suffer litthe or no discomfort. Both young were successfully fledged on 
July 25. Although 120 dove nests were checked the same season within one-fourth mile 
of the parasitized doves, no other infestations were observed.-Lesuim L. GLAscow ANb 
Rosent Henson, School of Forestry, Louisiana State University, Baton Rouge, Louisiana, 
Vovember 14, 1956. 


“Bunching™ reaction of Cedar Waxwings to attacks by a Cooper's Hawk. On 
November 19, 1955, while driving west on Route no. 9 about one mile south of South 
boro, Massachusetts, | saw a flock of approximately 25 Cedar Waxwings (Bombycilla 
cedrorum) being closely pursued by a Cooper's Hawk (Accipiter cooperii). | stopped 
my car and watched the birds for about 10 minutes; during this time the hawk made 
five separate passes at the waxwings. Each pass was made in the same manner and 
from the same quarter: the hawk, flying about 25 to 50 yards to the rear and slightly 
above the waxwings would suddenly increase its flight speed, attempt to seize one of the 
waxwings at the rear of the flock, then veer off and resume its position to the rear. Each 
time it was noted that the hawk would not begin a pass until the waxwing flock had 
been strung out. The reaction of the waxwings was immediate and very striking: as the 
hawk made its final approach, the waxwings would suddenly “bunch together,” forming 
a very dense flock, and at the same time they would veer in unison to one side. The 
flock remained dense until the hawk had veered off, then it would loosen up. The eva 
sive movements of the waxwings brought them back to my position, and when the hawk 
made his last pass it occurred directly over my head. | could see the hawk increase its 
speed, extend one foot, lunge, miss, then veer off as the waxwings bunched and veered 
away. When I left the seene, the hawk had evidently given up the chase, since it and 
the waxwings were headed in opposite directions. The behavior of the waxwings was 
very similar to that of the European Starling (Sturnus vulgaris) as deseribed by Tin 
bergen (1951, “The Study of Instinet”). Putnam (1949, Wilson Bull., 61:174) deseribed 
the compactness of a flock of Cedar Waxwigs which flew away after the seizure of one 
of the flock by a Sharp-shinned Hawk (Accipiter striatus), but Dr. Putnam informed me 
by letter that the waxwings were perched in a tree at the time of the attack.-Anorew J. 
Mevenniecks, Biological Laboratories, Harvard University, Cambridge 38, Massachusetts, 
October 2, 1956. 


the roosting behavior of herons on Rulers Bar Hassock, Jamaica Bay, Long Island, New 


tisiana Heron breeds in New York City. On April 19, 1955, while observing 


York, a single Louisiana Heron (Hydranassa tricolor) was seen to roost with four other 
heron and egret species in the reeds and low trees bordering Cross Bay Boulevard. The 
other species were the American Egret (Casmerodius albus), Snowy Egret (Leucophoyx 
thula), Black-crowned Night Heron (Nycticorax nycticorax), and Green Heron (Buto 
rides virescens), One Louisiana Heron, presumably the same bird, used the same roost 
ing site for the next five nights (April 20-24). On the evening of April 25, two Louisi 


ana Herons roosted at this site, but none was seen at this site after that date. On May 
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13, 1955, four Louisiana Herons were observed flying over a similar site about one-half 
mile to the north, so I decided to search for a possible nest. During the morning of 
May 14, I flushed an adult Louisiana Heron from a nest containing one egg, bluish-green 
in color. The nest, composed of bireh and bayberry twigs, was placed in a poplar birch 
(Betula populijolia) about 10 feet from the ground. The nest site was located one and 
one-quarter miles south of the North Channel Bridge. On the following morning, a 
Louisiana Heron was flushed from the same nest, which now contained two eggs. A third 
egg was discovered in the nest on the afternoon of May 17. | returned to the nest on the 
afternoon of May 18, and | found the remains of the three eggs in and below the nest 
A pair of Fish Crows (Corvus ossifragus) nested within 100 yards of the Louisiana 
Herons, and possibly the crows had destroyed the eggs. Although the actual destruction 
of the Louisiana Heron eggs was not witnessed, | later saw Fish Crows remove eggs from 
the nests of Black-crowned Night Herons and Green Herons which nested nearby. Other 


heron and egret species which nested in the same area were the Yellow-crowned Night 


Heron (Nyctanassa violacea), and the American and Snowy Egrets. Louisiana Herons 
were observed in and around this area throughout the remainder of the breeding season 
(May, June, and July, 1955), but following the destruction of the Louisiana Herons’ eggs 
mentioned above, | could find no evidence of any further nesting attempts on their part 

Louisiana Herons have been breeding in southern New Jersey since 1948 (Wright, 1948 
Audubon Field Notes, 2:200), but this is the first breeding record for New York, a 
northward range extension of over 100 miles. | had expected Little Blue Herons (Florida 
caerulea), which have been breeding in southern New Jersey since 1935 (Stone, 1937 
“Bird Studies at Old Cape May,” 1:131), to be recorded as breeding birds in New York 
long before Louisiana Herons; hence, the above breeding record is somewhat surprising 
It is impossible, of course, to state whether or not the Louisiana Herons which bred on 
Rulers Bar Hassock were derived from the Stone Harbor, New Jersey, colony or from 
one further south.Axonew J. Mevenniecks, Biological Laboratories, Harvard University, 
Cambridge 38, Massachusetts, October 2, 1956 


Observations on three albino American Robins. Albinism in the American 
Robin (Turdus migratorius) has been noted by many field observers. Cases of both 
complete and partial albinism have been reported for nearly a century in scientific jour 
nals, (For some early records see the Amer. Nat., 2, 1868: 161, 490, 492; 3, 1869: 279: 
6, 1872: 173; 12, 1878: 474.) Seattered records will be found in all of the ornithological 
journals. However, very few details have been published on continuous observations of 
such birds. Recent observations of the writer in Portage County, Ohio, are reported here 

In the spring of 1953 a nearly all-white female nested at Edinburg at the residence 
of Floyd Hickman. It was first noticed by the Hickmans at the end of April. The only 
plumage coloration was a normally colored orange breast; all other feathers were white 
She was mated to a normally colored male and they built a nest in the crotch of a large 
tree seven feet from the ground. Two eggs were laid after May 10. This nest was soon 
abandoned, probably because it was flooded during a heavy rain. A new nest was begun 
on May 16 in the crown of another tree nearby and completed two days later. Three 
nestlings were raised here, all of which were normally colored. The female performed 
the incubation and brooding while the male remained on guard. The last date on which 
the albino was observed was July 27. She did not return in subsequent years 

In the summer of 1954 a white robin was reported on South Walnut Street in Ravenna 
where it was feeding on sweet cherries over a period of a week (July 9.15). This was 


not seen by the writer. The following September an albino robin, possibly the same one, 


4 


186 THE WILSON BULLETIN June 8967 


Vol. @ o. 2 


was observed by residents on North Prospect Street only a few blocks away from the 
previous location. It remained for about two weeks. In April of 1955 a female albino 
robin was again found at the same place and was possibly a return of the same indi- 
vidual. This bird was all white except for several small brown patches on the wings and 
back. The eyes were normally colored. She was mated to a normal male and the juveniles 
were likewise fully pigmented. The female, as before, did all of the incubating and brood- 
ing. She was last seen in late July, and has not returned to date. 

On September 19, 1955, a robin that was all-white except for a brown feather on the 
left wing and a brownish streak in the middle of the tail was found on Chestnut Street 
in Kent by Randy Hill, a small school boy living in the neighborhood. This albino was 
observed until October 2 

Attempts to capture (for banding) the three albino robins reported here were not 
successful, None was found in 1956 in those places mentioned above. Albino birds prob- 
ably have a short life span. An exception was a partial albino observed in Cleveland from 
1863.65 inclusive (Garlick, 1868. Amer. Nat., 2:492) 

The only completely albino robin seen by the writer was @ juvenile bird which he 
banded on July 13, 1948, in Akron, Ohio, and reported in detail (1949. Bird-Banding, 20: 
187). It was never located again, although two white robins were reported from the same 
neighborhood in the summer of 1999. Two of the three cases mentioned in this note were 
symmetrical in their coloration pattern. Very often albinistic patterns of robins are 
asymmetrical (Dexter, 1947. Auk, 64:460 461). Raten W. Dexter, Department of 
Biology, Kent State University, Kent, Ohio, December 3, 1956 


Sanderlings eat fishermen’s bait minnows. The Sanderling’s (Crocethia alba) 
habit of picking up and eating tiny fish from the edge of the beach, where they have 
been washed up, is well known, as is the fearlessness of man shown by single birds or 
small parties of this species. A third condition, man making small fish available, would 
complete a set of circumstances suitable for a social feeding relationship between bird 
and man. This third condition exists on a conerete pier at the south end of Lake Michi 
gan, in Michigan City, Indiana. There many people fish for perch, and the favorite bait 
is a tiny minnow brought alive in buckets. Frequently there are numbers of dead bait 
minnows lying on the pier, thrown, dropped or spilled there by the fishermen 

For some years | have been aware that during the autumn migration small numbers of 
Sanderlings often were to be found on this pier, and often in close proximity to the 
humans. However, only in October, 1956, did I realize that sometimes Sanderlings sought 
out the fishermen, waited near them, and ate bait-minnows when available 

On one occasion | saw a Sanderling within four feet of an isolated pair of fishermen, 
pick up and eat a minnow from the pier. | stopped to watch and one of the fishermen, 
noting my interest, reached into his bait bucket for a live minnow which he tossed three 
feet toward the watching bird. The Sanderling at onee ran, picked up the fish, and, 
after mouthing it for a moment, swallowed it 


On another occasion three Sanderlings were standing a few yards on one side of a 


solitary fisherman, while two dozen or so tiny minnows were lying dead on the pier on 


his other side, apparently thrown there by a fisherman who had left. With some hesi 
tation one Sanderling, within reach of the man, edged between him and the water, though 
it could easily have cireled him at a greater distance, found the minnows and ate five 
in quick succession, The other birds then joined the first but, perhaps replete, only 
pecked at the minnows. However, one bird finally picked up a minnow and ran with it. 


A second bird at once gave chase, the first one dropped the minnow and the second 
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picked it up and swallowed it. This competition for a bit of food took place even though 
many other apparently equally desirable minnows were lying on the pier, illustrating 
how one bird's feeding activities may stimulate another's. 

Apparently it is a regular practice and apparently well known locally for Sanderlings 
to be “hangers-on” of perch fishermen of Michigan City pier for the sake of the bait 
minnows that may be thrown them or left available. Presumably this habit is of recent 
development, for the country has been settled only about 100 years. With the larger 
gulls (Larus), belonging to a family closely related to that of the sandpipers, the habit 
of waiting on man for fish or fish scraps is conspicuous. With sandpipers, which eat 
such small items of food, one would not expect a suitable opportunity to exist often. How 
ever, it does arise occasionally, as the above account shows, and then the Sanderlings 
illustrated how quick birds can be to take advantage of small new factors in their en 
vironment.._A. L. Rano, Chicago Natural History Museum, Chicago 5, December 
4, 1956. 


a by two tanagers in Brazil. lt seems that the performance of anting by 


birds has not yet been reported from South America; during many years of bird study 
in Brazil | saw anting only twice, both cases in tanagers: 

Tangara cyanicollis melanogaster Cherrie and Reichenberger..On September 19, 1953 
at Serra do Cachimbo, between Tapajés and Xingi river, State of Para, a single bird 
high up in a forest tree picked up something on the branch on which it stood, and then 
rubbed the bill against its feathers, mostly under the wings and under the tail. Doing 
this, it spread its flight feathers and sometimes cocked the tail upwards in a manner 
very strange for a tanager. The distance was too far to see what the bird had picked 
up and | could not wateh the unusual attitude more in detail. Knowing “anting” well 
from the literature, | had no doubt however, that it was the very performance J. Huxley 
recently designated as “one of the outstanding puzzles of ornithology After some time 
I tried to shoot the bird in order to learn something about the presence of ants or some 
acid smell, which perhaps might have induced the mysterious behavior but the bird 
managed to escape 

Tangara cyanoventris (Vieillot).On February 1, 1955, at Mury, near Nova Friburgo 
Serra do Mar, State of Rio de Janeiro, a flock of the tanagers were perched in a tree 
near the weekend-house where | lived. Some of the birds examined the branches in a 
striking manner; having found the substance for which they were looking eagerly and 
which was not plentiful there, they picked it up and ran their bills along the underside 
of the half-spread wing. Doing this, one bird raised and pivoted its wing and tucked 
its tail on the same side so roughly that the tailfeathers touched the branch and bent 
themselves. The movements were carried out very rapidly; therefore | realized the facts 
only after several repetitions by some of the birds. The distance did not permit me to 
see what the birds were looking for and what they took into their bille. | could not see 
if ants were really concerned. On the stump of the tree | collected some ants (Campo 
notus rufipes, Iridomyrmex humilis, Brachymyrmex admotus, Procryptocerus sp. and 
Vyrmelachista sp.) crawling upwards or downwards the tree but | cannot say if one 
of these insects reached the canopy where the tanagers stayed and if the birds used the 
ants performing the curious behavior observed 

Such records made at a distance can supply little in the discussion of the diffieult 
problem of anting and | have no suggestion to make as to the biological function of this 


strange instinctive activity. But the fact that these observations were made in the wild 


seems to rectify the publication while most of the statements on this behavior are real 
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ized in studying tame birds. The principal facts shown by the two Brazilian tanagers are 
(1) the desirous seeking of the stimulants, which suggests that the birds were deliber 
ately anting in order to indulge the process (7. cyanoventris) and (2) the ecstasy shown 
by the anting bird (7. cyanicollis). In T. cyanicollis it was interesting, too, that the 
bird cocked the tail over the back, while it is generally stated that anting birds bring 
the tail forwards, as | also saw in 7. cyanoventris.Heimur Sick, Fundacdo Brasil 
Central, Av. Nilo Pecanha 23 Il, Rio de Janeiro, DF. Brazil, September 7, 1956 
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Tur Fuamicos: Tuem Lire History ano Survivar. By Robert Porter Allen, National 
Audubon Society Research Report No. 5, 1956: 7% x 10's in. xv 4+ 285 pp., 16 pls. 
and 49 figs. Paper-bound, $3.95 


This fifth in the Research Report series, the third by Robert Porter Allen, makes an 
other important contribution to ornithological knowledge and to the cause of wildlife 
conservation. Although his study was principally of the survival problems of the West 
Indian Flamingo (Phoenicopterus ruber), the author has nevertheless incorporated into 
it a thoroughgoing survey of the flamingo populations of the world: of the biology 
history, and present status of all six modern representatives of the family. These birds, 
in most situations, present singularly difficult problems to the field student; and Allen's 
studies of P. ruber involved 24 trips outside the United States, over a period of some three 
years. A wealth of original behavior data is presented. Fully as important, however, in 
the text as a whole, are the extensive comparisons with other major studies (notably those 
of Frank Chapman in America; Gallet, Lomont, and Yeates in Europe; and Salim Ali 
in Asia), and the very detailed analyses of the literature in general 

Such breadth of treatment inevitably involved a huge problem of selection and of of 
vanization, which in my opinion was only partially resolved. To compare one species of 
flamingo with another at some points, and to lump them all as a sort of single composite 
population at others, while understandable, leads to some confusion of interpretation 
One reading the work consecutively will find an apparent repetitiousness, as when his 
torical accounts of breeding colonies are discussed in part as “Distribution and Migra 
tion” and in part under different headings of “The Breeding Cycle” Thoroughness can 


easily lapse into redundancy: certain of the statistical discussions have been carried 


farther than the resulting conclusions would seem to justify; elsewhere, quotations from 
the literature seem to have been multiplied beyond the point of necessity -and [noted 
instances of the same passage appearing, largely verbatim, in two separate sections But 
notwithstanding these weaknesses, of which the total result has been merely to render 
an otherwise fascinating and very readable account a little less so by virtue of its very 


bulk. the book has a great deal to offer. tt begins by tracing the fossil record of the 


group, then building up a picture of original distributions and movements from the time 


of our earliest written references. A detailed study of flamingo habitats follows, with 


analyses of the small organisms available as food in the mud and slime of these most 
inhospitable situations, and of the feeding operations of the birds the mselves. The steps 
of the breeding eycle are treated in order. Excellent descriptions of the pre-pairing and 
pairing displays, and of the incubation and care of the young, are enhanced by photo 
graphs and by text figures prepared from field sketches. Of special interest is the trac 
ing of “The Dampier Myth,” concerning the alleged straddling posture of the incubating 
flamingo on the nest mound, and of the steps in its eventual refutation. Vast flamingo 
flocks remain in Asia and in Africa, and large numbers in South America. Yet, with 
the West Indian Flamingo reduced to a quarter of its former abundance (though now 
approximately holding its own), threats existing to colonies in other parts of the world 
and the present status of the lithe Phoenicoparrus james: of the high Andes quite un 
known, the long-range conservation picture appears a gloomy one. The present study 


afforded Allen unique opportunity for censusing the Phoenicopterus ruber population 


and for studying it in the light of present-day conditions While admitting in realistic 
fashion the human problems involved, he notes increasing support in many quarters for 


such conservation groups as the Society for the Protection of the Flamingo in the Bahamas 
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Despite the extreme sensitivity of these birds to any form of disturbance while breeding, 
he holds out distinct hope for the success of present and future protective measures 

The format of the book is attractive, the print good, typographical errors very few, the 
color plates in the copy at hand only fair. The bibliography, of an estimated 700 titles, 
attests the labor that went into the preparation of the report, and is in itself a major con- 
tribution; the index is surprisingly complete, with references even to important literature 
citations by author. “The Flamingos” will be enjoyed by many; it will do a great deal 
to disseminate knowledge of one of our most beautiful birds, and to stimulate the efforts 
being made on its behalf. Except for tropical storms, man, through one ageney or an- 
other, has been almost the only threat to flamingo survival; common-sense measures, 
put into effect while there is yet time, can certainly preserve the bird for the enjoyment 
of future generations... Wintiam A. LunkK. 


A Hate Centony of Cuance in Biro Porttations or tue Lower Curprewa River, 
Wisconsin. Irven O. Buss and Helmer Mattison. Milwaukee Public Museum Publica 
tions in Ornithology No. 1, 1955: 7 x 10% in. 319 pp., 26 illus. Paper-bound, $5.00 


The large number of local reports on bird distribution, migration, population changes, 
and related subjects points to the wide interest that exists in this field today. All these 
published reports aid in extending this interest in birds and the resultant concern over 
the preservation of our wildlife in the face of skyrocketing human populations and rapid 
exploitation of our natural areas. We welcome the present book's contribution toward 
the attaining of this goal 

This is another somewhat expansive resumé of the birds of an area slightly more than 
one county (Dunn) in extent in western Wisconsin approximately 75 miles east of 
Minneapolis and St. Paul, Minnesota. The foreword is by Wallace Grange. An intro 
duction is followed by a very brief discussion of “Life Zones and Faunal Areas.” Four 
pages are devoted to a description of the area including the changes that have occurred 
because of man’s occupancy. “Objectives.” “Time, Location, and Presentation of Ree 
ords,” and “Acknowledgments” follow. The major part of the work (pp. 21-277) is de 
voted to the “Annotated List of the Birds of the Lower Chippewa Area.” together with 
notes on 20 species of probable occurrence. An appendix comprises nine pages of “Sup 
plemental Records of Waterfowl Hunting and Birds Nesting at Elk Lake.” Included is 
a table of recent Wisconsin and Dunn County waterfow!l-kill data from the files of the 
Wisconsin Conservation Department. A list of “Scientific Names for Common Names 
of Plants Used in Text” is given. Then follow 10 pages of measurements and weights 
of nearly 500 individual birds of 169 species. References to 79 articles in the literature, 
and a 13-page index complete the book 

This book is presented mainly as a comparison of 12 years (1939-51) of field ob 
servations by the authors, together with those of credited co-workers (evaluated by the 
authors), and the observations of J. N. Clark combined with data from 800 specimens 
collected by him. Mr. Clark's field work was done in and around Meridean, Wisconsin, 
between 1886 and 1901 

Although this aim is carried out in the text, one is somewhat disappointed to find that 
in only a few instances are Mr. Clark's notes of sufficient value to enable the authors to 
make significant comparisons with the abundance of the species concerned. For this 
reason, some may feel that the book's title places too great emphasis on this feature of 
the work and that the book perhaps should have been presented simply as the “Birds 
of the Lower Chippewa River, Wisconsin” with notes on population changes in the last 


70 years. 
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Most workers concerned with the tremendous bulk of recent ornithological literature 
would doubtless agree that the core of pertinent information in this book could be pre 


sented in a pamphlet of only a fraction the size of this tome. For instance, the listing 


of whole pages of individual observations made at separately identified observation 


points within the county seems quite unnecessary. As basic data for specific studies these 
might be valuable, but, aside from a few local observers, very few persons would ever 
make use of these voluminous records. Further economies could be made where individ 
ual observations for a species are discussed in the text and then repeated in the “Resume 
of Records.” In waterfowl sections graphs summarize the migration movements over 
the 12-year period of the authors’ observations, This would suffice without the records 
being repeated in printed form. Again condensation seems advisable with the measure 
ments and weights in the appendix. Such data may be valuable basic research material 
but in published form they should be summarized in support of some general statements, 
not printed in full. 

The treatment of the problem of subspecies could well have been eliminated, since 
it further expands the text and adds little or nothing of value. In cases where no speed 
mens were collected, such statements are made as “The Lower Chippewa birds should 


Obviously, the A.O.U, Check-list was consulted and the tri 


be assigned to 
nomial given for the race or races attributed to western Wisconsin. In many cases very 
limited numbers of specimens were available for study, but similar general statements 
lead one to assume that critical examination of these was not the basis for the state 
ments. Since this definitely is not a taxonomic study, the authors should have followed 
the present widespread practice of using only binomials in field reports. In two instances 
genera (Seiurus and Acanthis) are treated in a confused and decidedly unorthodox 
manner. 

Regarding the accuracy of the facts presented, there appears to be little reason to ques 
tion most of the records. However, one’s faith in the critical evaluation of reports by 
the authors is severly shaken when on page 265 one finds a paragraph reporting detail» 
of a nesting (!) of Harris’s Cineorrectly referred to as Harris) Sparrow near Colfax 
Wisconsin, without as much as an author's comment on the remarkable nature of the 
record, The facts are that no Harris's Sparrow nestings have ever been authenticated 
within the United States and all reeognized books refer to this bird as nesting only near 
the tree line in Canada 

It is indeed unfortunate that so much destructive criticism must be directed at the 
first of an institution's new series of publications in ornithology; but, it is hoped that 
such criticism will stimulate the authors and publisher to spend more time in self-criticism 
and condensation. 

With all the book’s faults, at does present a large amount of distributional data on 
the birds of Dunn County and gives a good general picture of the recent changes that 


have occurred as a result of man’s use of the area W. J. Barcke snipes 


This issue of The Wilson Bulletin was published on July 2. 1957 
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Succestions To AUTHORS 


Manuscripts intended for publication in The Wilson Bulletin should be neatly type- 
written, double-spaced, and on one side only of good quality white paper. Tables should 
be typed on separate sheets. Before preparing these, carefully consider whether the ma- 
terial is best presented in tabular form. Where the value of quantitative data can be 
enhanced by use of appropriate statistical methods, these should be used. Follow the 
A. O. U. Check-List (fourth edition) and supplements thereto insofar as scientific names 
of United States and Canadian birds are concerned unless a satisfactory explanation is 
offered for doing otherwise. Use species names (binomials) unless specimens have actu- 
ally been handled and subspecifically identified. Summaries of major papers should be 
brief but quotable. Where fewer than five papers are cited, the citations may be included 
in the text. All citations in “General Notes” should be included in the text. Follow care- 
fully the style used in this issue in listing the literature cited. Photographs for illustra- 
tions should be sharp, have good contrast, and be on glossy paper. Submit prints un- 
mounted and attach to each a brief but adequate legend. Do not write heavily on the 
backs of photographs. Diagrams and line drawings should be in black ink and their letter- 
ing large enough to permit reduction. The Illustrations Committee will prepare drawings, 
following authors’ directions, at a charge of $1 an hour, the money to go into the color- 
plate fund. Authors are requested to return proof promptly. Extensive alterations in copy 


after the type has been set must be charged to the author. 


A Worp to Members 


The Wilson Bulletin is not as large as we want it to be. It will become larger as funds 
for publication increase. The Society loses money, and the size of the Bulletin is cut down 
accordingly, each time a member fails to pay dues and is put on the “suspended list.” 
Postage is used in notifying the publisher of this suspension. More postage is used in 
notifying the member and urging him to pay his dues. When he does finally pay he must 
be reinstated on the mailing list and there is a publisher's charge for this service. The 
Bulletin will become larger if members will make a point of paying their dues promptly. 


Notice or CuHance or Avpress 


If your address changes, notify the Society immediately. Send your complete new ad- 
dress to the Treasurer, Ralph M. Edeburn, Dept. of Zoology, Marshall College, Hunting- 
ton 1, West Virginia. He will notify the publisher and editor. 
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